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I. INTRODUCTION 


1. This Order adopts rules to implement certain radio frequency allocation decisions from 
the World Radiocommunication Conference (Geneva, 2012) (WRC-12) and conforms our rules to the 
WRC- 12 Final Acts. These decisions will collectively promote the advancement of new and expanded 
services and provide significant benefits to the American public. The following are the major actions we 
take to support non-Federal spectrum requirements: 


e Allocate the 472-479 kHz band to the amateur service on a secondary basis and amend 
Part 97 to provide for amateur service use of this band and of the 135.7-137.8 kHz band. 


e Amend Part 80 to authorize radio buoy operations in the 1900-2000 kHz band under a ship 
station license. 


e Allocate eight frequency bands in the 4 to 44 MHz range to the radiolocation service for 
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Federal and non-Federal use, limited to oceanographic radars. We also amend Part 90 to 
provide for licensing of oceanographic radars, and require those radars currently operating 
under an experimental license to conform their operations to the adopted rules within five 
years of the effective date of this Order. 


e Reallocate the 156.7625-156.7875 МН? and 156.8125-156.8375 MHz bands to the mobile- 
satellite service (MSS) (Earth-to-space) on a primary basis for Federal and non-Federal use, 
limited to the reception of Automatic Identification Systems (AIS) broadcast messages from 
ships. We also amend Part 80 to permit ships to transmit AIS broadcast messages in these 
bands, and amend Part 25 to permit MSS satellites to receive in these bands and in the 
existing AIS bands. 


e Allocate the 5000-5091 MHz band to the aeronautical mobile (route) service (AM(R)S) опа 
primary basis for Federal and non-Federal use. AM(R)S use of the 5000-5030 MHz band 
extends the tuning range for the recently-established Aeronautical Mobile Airport 
Communications System (AeroMACS) that will support surface applications at airports. 
AM(R)S use of the 5030-5091 MHz band will support unmanned aircraft systems (UAS). 


П. BACKGROUND 


2. Тһе Commission’s Allocation Table, contained in Section 2.106 of the rules, sets forth 
the allocation of radio frequencies both domestically and internationally.! Except as otherwise provided 
for in Section 2.102 of the rules, the assignment, licensing and use of frequencies between 9 kHz and 
275 GHz must be in accordance with the Allocation Table in Section 2.106. 


3: The International Telecommunication Union (ITU) allocates frequency bands to various 
radio services on either a worldwide or Regional basis and enters these radio services in its Table of 
Frequency Allocations as part of the Radio Regulations.? The ITU revises its Table of Frequency 
Allocations (shown in Section 2.106 of our rules as the “International Table”) and other provisions in its 
Radio Regulations at periodic World Radiocommunication Conferences (WRCs). In preparation for the 
WRC- 12 the Commission and National Telecommunications and Information Administration (NTIA) 
jointly transmitted their allocation proposals to the U.S. Department of State (U.S. Proposals for 
WRC-12).* The ITU convened the World Radiocommunication Conference 2012 (WRC-12) from 
January 23 - February 17, 2012, in Geneva, Switzerland, and adopted allocation changes that affect both 
Federal and non-Federal entities. These international allocation decisions are known as the WRC-12 
Final Acts. Following WRC-12, the ITU revised its Radio Regulations to incorporate the WRC-12 Final 
Acts.’ 


' An “allocation” is an entry іп the Allocation Table of a given frequency band that designates its use by one or more 
terrestrial or space radiocommunication services or the radio astronomy service (together, “radio services”) under 
specified conditions. When a frequency band is allocated to one or more radio services on a primary basis, the 
Commission protects the authorized stations from interference based on the order in which the station license was 
issued unless it specifies a different protection arrangement. Stations of a secondary service may not cause harmful 
interference to, nor claim protection from, stations of a primary service to which frequencies are already assigned or 
may be assigned at a later date. 47 CFR §§ 2.1(c), 2.104(d), 2.104(e)(2), 2.105(c). 


2 The ITU may also include conditions for the use of an allocation, which are listed in international footnotes. 


3 The U.S. Proposals for the WRC-12 consisted of three letters from the Commission and NTIA to the U.S. 
Department of State: First Tranche (February 17, 2011); Second Tranche (RCS-2394/1, June 21, 2011); and Third 
Tranche (September 19, 2011) (together, U.S. Proposals for WRC-12, available at http://transition.fcc.gov/ib/wrc- 
12/us/). 


* The ITU Radio Regulations, Edition of 2012, include the WRC-12 Final Acts (ITU Radio Regulations). The ITU 
Radio Regulations are available at http://www.itu.int/pub/R-REG-RR-2012. We note that the World 
Radiocommunication Conference (Geneva, 2015) (WRC-15) concluded on November 27, 2015, and that the ITU 
has recently released updated its Radio Regulations. 
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4. On April 23, 2015, the Commission adopted the Notice of Proposed Rulemaking in this 
proceeding (WRC-12 NPRM), which made several proposals to implement international allocation 
decisions from the WRC-12 Final Acts by amending the U.S. Table and the corresponding service гшезѕ.? 
In response to the WRC-12 NPRM, 33 parties filed comments апа 17 parties filed reply comments.° 


Ш. DISCUSSION 


5. In this Report and Order, we amend Parts 2, 15, 25, 80, 90, апа 97 of the Commission’s 
rules to implement specific allocations from the WRC-12 Final Acts that affect a number of frequency 
bands between 8.3 kHz and 3000 GHz and to adopt related service rules. This Report and Order also 
addresses the allocation and service rules pertaining to radio buoy use of the 1900-2000 kHz band. This 
Report and Order does not address the allocation of additional spectrum for aeronautical mobile telemetry 
(AMT) operations.’ 


A. Amateur Radio Use of the 135.7-137.8 kHz and 472-479 kHz Bands 


6. In this section, we address the allocation of the 472-479 kHz band (630 meter band) to 
the amateur service on a secondary basis, the deletion of certain allocations from the 135.7-137.8 kHz and 
472-479 kHz bands, and the adoption of corresponding service rules for amateur radio in these bands that 
allow for co-existence with Power Line Carrier (PLC) systems that use these Бапаѕ.? 


1. Secondary Amateur Service Allocation in the 472-479 kHz Band 


7. As proposed in the WRC-12 NPRM, we allocate the 472-479 kHz band to the amateur 
service on a secondary basis and limit the maximum equivalent isotropically radiated power (EIRP)? of 
amateur stations using this band to five watts in the United States, except for that portion of Alaska that is 
within 800 kilometers of the Russian Federation’s borders, where the maximum EIRP is limited to 
one watt.!° 


5 Amendment of Parts 1, 2, 15, 25, 27, 74, 78, 80, 87, 90, 97, and 101 of the Commission’s Rules Regarding 
Implementation of the Final Acts of the World Radiocommunication Conference (Geneva, 2007) (WRC-07), Other 
Allocation Issues, and Related Rule Updates, ET Docket No. 12-338, ET Docket No. 15-99, and IB Docket 06-123, 
Report and Order, Order, and Notice of Proposed Rulemaking, 30 FCC Red 4183 (2015) (WRC-07 R&O or 
WRC-12 NPRM, as appropriate). 


6 See Appx. A for the list of commenters. 


7 See WRC-12 NPRM, 30 FCC Rcd at 4255-62, paras. 206-221 (seeking comment on the ability of 
Federal/non-Federal AMT stations to share spectrum with incumbent services in the 4400-4940 MHz and 5925- 
6700 MHz bands). We defer consideration of this issue to a future order. 


8 WRC-12 NPRM, 30 FCC Rcd at 4240-48, paras. 159-182. PLC systems are defined as an unintentional radiator 
employed as a carrier current system used by an electric power utility entity on transmission lines for protective 
relaying, telemetry, etc. for general supervision of the power system. The system operates by the transmission of 
radio frequency energy by conduction over the electric power transmission lines of the system. The system does not 
include those electric lines which connect the distribution substation to the customer or house wiring. 47 CFR 

$ 15.3(t). 


9 EIRP is the product of the power supplied to the antenna and the antenna gain in a given direction relative to an 
isotropic antenna (absolute or isotropic gain). 47 CFR § 2.1(c). EIRP is equal to ERP multiplied by 1.64. See 
“Guidelines for Determining the Effective Radiated Power (ERP) and Equivalent Isotropically Radiated Power 
(EIRP) of a RF Transmitting System,” Office of Engineering and Technology, FCC, Nov. 30, 2010 
(https://apps.fec.gov/oetcf/kdb/forms/FTS SearchResultPage.cfm?switch=P&id=47469). 


10 WRC-12 NPRM, 30 FCC Rcd at 4242, para. 165-166. Specifically, we amend the non-Federal Table within 
Section 2.106 of the rules by dividing the 435-495 kHz band into three bands (435-472 kHz, 472-479 kHz, 479-495 
kHz) so that the secondary amateur service allocation can be directly listed in the 472-479 kHz band. We also ада а 
reference to international footnote 5.80A to the 472-479 kHz band, thereby limiting amateur stations using 
frequencies in this band to a maximum EIRP of five watts. 
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8. The amateur service will share this band with PLC systems, which electric utility 
companies use and operate in the 9-490 kHz range under Part 15 of our rules on an unprotected and non- 
interference basis with respect to authorized radio иѕегѕ.!! The Utilities Telecom Council (UTC) objects 
to our allocation proposal, arguing that there is insufficient understanding about the interference potential 
between amateur operations and PLC systems, that opening up the band to amateur operations will 
increase the probability of interference to and from PLC systems, and that the allocation would 
unnecessarily constrain utility access to the band, thus depriving utilities of the flexibility needed to 
deploy PLC systems. !? 


9. On the other hand, the amateur radio community supports this allocation. Тһе Amateur 
Radio Research and Development Corporation (AMRAD) claims that this allocation “will improve 
technical knowledge on radio propagation, short antenna design techniques, digital transmission and 
reception technologies, and communication with high environmental noise.”!? ARRL, the national 
association for Amateur Radio (ARRL), notes that this allocation, along with that of 135.7-137.8 kHz, 
will allow for amateur operations in representative bands of the radio spectrum in the United States.'* 
Most importantly, the amateur radio community claims that co-existence with PLC systems is possible, 
citing amateur service operations on frequencies near 500 kHz under experimental licenses, which have 
not resulted in any interference complaints.'> 


10. We agree that adding a secondary amateur service allocation to the 472-479 kHz band 
will provide new opportunities for amateur operators to experiment with equipment, techniques, antennas, 


П See United States Footnotes, 47 CFR $ 2.106, footnote US2; see also 47 CFR $$ 15.5(b), 15.113(b), 90.35(g) 
(operating under Part 15 of our rules, PLC systems are not permitted to cause interference and must accept 
interference from licensed services). 


See Utilities Telecom Council Comments at 5-6 (Aug. 31, 2015) (UTC Comments); see also Utilities Telecom 
Council Reply at 2 (Sep. 1, 2015) (UTC Reply) (“PLC systems that use the 472-479 kHz band are more likely to be 
used for distribution lines, where they are likely to be in proximity to residential areas”). But see supra note 8 
(citing the definition of PLC systems which indicates that our rules do not apply to distribution lines, only to 
transmission lines). 


ІЗ See George E. Lemaster Reply at 1 (Sep. 29, 2015) (Lemaster Reply). 


14 See ARRL Comments at 3 (Aug. 31, 2015) (ARRL Comments). See ARRL Comments, ET Docket 12-338, at 2 
(Feb. 25, 2013) (ARRL WRC-07 Comments); see also 47 CFR § 97.301(b). 


5 See ARRL Comments at 13, John Н. Davis Comments at 2, 23 (Aug. 31, 2015) (Davis Comments), Neil О. 
Klagge Comments at 1 (Jun. 8, 2015) (Klagge Comments), Lemaster Reply at 1, J.S. McDonald Comments at 2 
(Jun. 11, 2015) (McDonald Comments), Michael Ports Comments at 1 (Jun. 15, 2015) (Ports Comments). See, e.g., 
Amateur Radio Research and Development Corporation Reply at 3 (Sep. 30, 2015), John K. Andrews Comments at 
2 (Aug. 13, 2015) (Andrews Comments), ARRL Comments at 27, Donald B. Chester Reply at 2 (Sep. 30, 2015), 
John H. Davis Reply to UTC Comments at 2 (Sep. 30, 2015), Ronald R. Douglass Sr Comments at 2 (Jul. 14, 2015), 
Klagge Comments at 1, Patrick Е. Hamel Comments ай (Jun. 16, 2015) (Hamel Comments), James F. Hollander 
Reply at 8 (Sep. 18, 2015) (Hollander Reply), Laurence J. Howell Comments at 2 (Jun. 15, 2015) (Howell 
Comments), Steven B. Johnston Comments at 1 (Jul. 2, 2015) (Johnston Comments), Lemaster Reply at 1, 
McDonald Comments at 1, Jory McIntosh Comments at 5 (Apr. 30, 2015) (McIntosh Comments), Michael Mussler 
Reply at 1 (Sep. 29, 2015) (Mussler Reply), Ports Comments at 3, Frederick H. Raab Reply at 1 (Sep. 29, 2015). 
The Commission has issued experimental licenses to amateur operators for spectrum near 500 kHz, and many of 
these experimental stations are authorized to operate with radiated power levels that greatly exceed the limit of five 
watts EIRP that we are considering in this proceeding. No interference reports have been filed with the Commission 
or NTIA concerning these experimental operations. See, e.g., the following experimental stations, which are 
authorized to operate in segments of the 460-490 kHz band with a maximum ERP of between five and 500 watts 
(і.е., between 8.2 and 820 watts EIRP): call signs WA2XRM, WD2XSH, WE2XPQ, WF2XXQ, WG2XCT, 
WG2XFQ, WG2XIQ, WG2XNI, WG2XSV, WH2XGP, WH2XHY, WH2XPK, and WH2XQC. 
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and propagation phenomena.'© The 472-479 kHz band offers amateur service operators different 
propagation characteristics from the 135.7-137.8 kHz band, which was allocated on a secondary basis to 
amateur service in the WRC-07 Report and Order (R&O).'’ At the same time, we recognize the 
importance of PLC systems and their impact on utility safety, security and reliability of utility 
operations.'* Our allocation decision will not compromise the use or deployment of PLC systems. As 
discussed in more detail below, co-existence between PLC systems and amateur radio operations in these 
bands is possible, and the service rules we adopt in this Order will foster this co-existence.'? Further, our 
secondary allocation to the amateur service will harmonize the United States and international allocations 
for this band and provide new opportunities for amateur service experimentation, while still allowing for 
operation of PLC systems. 


2. Deletion of Allocations from the New Amateur Bands 


11. As proposed in the WRC-12 NPRM, we remove several allocations from the 135.7-137.8 
kHz and 472-479 kHz bands.” Specifically, we delete the non-Federal fixed service (FS) and maritime 
mobile service (MMS) allocations from the 135.7-137.8 kHz band.” We take this action because there 
are no non-Federal stations in the FS and MMS that are licensed to operate in this band, and because we 
find that any future requirements for non-Federal stations in the FS or MMS can be accommodated in 
other frequency bands. However, because there is some limited Federal use of this band, we will 
maintain the existing primary FS and MMS allocations in the Federal Table.” 


12. In addition, as proposed in the WRC-12 NPRM, we delete the Federal MMS and 
aeronautical radionavigation service (ARNS) allocations and the non-Federal MMS allocation from the 
472-479 kHz band.” NTIA has not authorized any Federal stations in һе ARNS or MMS to operate in 


16 See Hollander Reply at 5, Howell Comments at 1-17, Nickolaus E. Leggett Comments at 4 (May 4, 2015) 
(Leggett Comments), Mussler Reply at 1, Ports Comments at 2-4. 


17 See Davis Comments at 14-18 (discussing the operational and technical differences between the two bands); see 
also ARRL Reply at 5 (Sep. 30, 2015) (asserting that the 135.7-137.8 kHz and 472-479 kHz bands “exhibit radically 
different propagation characteristics relative to long distance communications, and experimentation in both bands is 
necessary”). See also note 5, supra, for the WRC-07 R&O citation. 


'8 See UTC Comments at 7 (requesting the Commission elevate the status of PLC systems that currently operate on 
an unlicensed basis to “be able to object to interference cause by Amateur operations”). But see infra paras. 13-29 
(finding that the rules we adopt in this Order provide sufficient protection to PLC systems in both the 135.7-137.8 
kHz and 472-479 kHz bands). 


19 See infra paras. 13-29. 
20 WRC-12 NPRM, 30 FCC Rcd at 4247-48, paras. 181-182. 


21 See WRC-12 NPRM, 30 FCC Rcd at 4248, para. 181 (removing from this band the reference to international 
footnote 5.64, which contains a use restriction that applies to the deleted allocations, and the cross reference to the 
maritime services in Part 80). 


22 See WRC-12 NPRM, 30 FCC Rcd at 4248, para. 181. In the WRC-12 NPRM the Commission sought comment on 
whether to adopt exclusion areas or use other methods to protect these Federal operations in the 135.7-137.8 kHz 
band. We find it unnecessary to take any specific action to protect these Federal operations because stations in the 
amateur service will operate on a secondary basis and must not cause harmful interference to primary services in the 
band. 47 CFR § 2.105(c)(2). 


23 Specifically, we divide the 435-495 kHz band within the Federal Table into three bands (435-472 kHz, 472-479 
kHz, 479-495 kHz) to allow for the primary MMS allocation and the secondary ARNS allocation to be removed 
from the 472-479 kHz band. Because we remove the ARNS allocation from the 472-479 kHz band, we also remove 
that band from footnote US231. Similarly, because we remove the primary MMS allocation from the Federal and 
non-Federal Tables, we also remove the references to international footnotes 5.79 and 5.79A, which contain use 
restrictions on the deleted MMS allocations. We also remove the cross reference to the maritime services in Part 80 
that applies to this band. 
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the 472-479 kHz band, and there is only limited use of the non-Federal MMS allocation. Any future 
requirements for non-Federal MMS stations can be accommodated in other frequency bands. However, 
there are two non-Federal licensees that operate three public coast stations under their current licenses on 
a primary basis. We will grandfather operation of these stations by amending Section 80.357(b)(1) to 
limit the use of the 472-479 kHz band to public coast stations that were licensed as of the effective date of 
this Report and Order. Accordingly, we will add a footnote to the Table of Allocations that grandfathers 
the following licensees to operate public coast stations on a primary basis in the 472-479 kHz band 
pursuant to their current radio station authorization, subject to periodic renewals: Global HF Net LLC 
(call signs KFS and WNU) and New England Historical Radio Society, Inc. (call sign УМЕ). 


3. Service Rules for the Amateur Service in the 135.7-137.8 kHz and 472-479 
kHz Bands 
13. We adopt service rules for the amateur radio service in the 135.7-137.8 kHz (2200 meter 


band) and 472-479 kHz (630 meter band) bands that will ensure the compatibility of amateur radio 
operations and PLC systems that operate in these bands, and promote the shared use of these bands. 
Under these rules, electric utilities will not be required to modify existing PLC systems to accommodate 
amateur operations, and previously notified amateur stations will not be required to alter their operations 
to accommodate new or modified PLC operations. 


14. Separation Distance. As proposed, we will permit amateur stations to operate in the 
135.7-137.8 kHz and 472-479 kHz bands when separated by a specified distance from electric power 
transmission lines with PLC systems that use the same bands.” To support the operations of both the 
amateur service and PLC systems in these bands, we adopt a minimum horizontal separation distance of 
one kilometer between the transmission line and the amateur station when operating in these bands.” 


15. Regarding operations in the 135.7-137.8 kHz band, ARRL had provided a technical 
analysis іп ET Docket No. 12-338,2 which concluded that PLC systems “will be sufficiently protected 
from amateur stations transmitting at an EIRP of 1 W with a separation distance of 1 km from the 
transmission lines carrying the PLC signals, beyond which there is no interference potential.”** UTC 
agrees with this conclusion and supports a separation distance of at least one kilometer for amateur 
operation in this band.” 


24 See Appx. В, for the text of footnote NG8. 


5 WRC-12 NPRM, 30 FCC Rcd at 4243, para. 168. The WRC-12 NPRM also sought comment on the applicability 
of the IEEE 1613-2009 standard to PLC systems, which might obviate the need for a specified separation distance. 
WRC-12 NPRM, 30 FCC Rcd at 4245, para. 174. ARRL argues that if utilities met this standard “there would be no 
interaction between amateur stations and PLC systems even if the latter were operated on a co-channel basis.” 
ARRL Comments at 22. The IEEE 1613-2009 standard is not applicable to PLC systems operating in the subject 
bands because the interference susceptibility testing and performance requirements in the standard are for 
frequencies ranging from 80 MHz to 1000 MHz. The techniques used to mitigate the interference susceptibility of 
PLC systems from radio signals at 80 MHz to 1000 MHz would not be applicable in the case of amateur stations’ 
transmissions co-channel to PLC systems. 


26 See WRC-12 NPRM, 30 FCC Rcd at 4246, para. 177. This “horizontal distance” is the lateral distance between 
the center of the amateur station antenna and a vertical projection of the overhead transmission line down to the 
height of the center of the amateur station antenna. This distance will be calculated from the coordinates (i.e. 
latitude and longitude) of the amateur station antenna and the coordinates of the nearest point on the transmission 
line without having to know the heights of the antenna or the transmission line. Id. None of the parties supported 
the alternative slant-distance method for specifying separation distance. 


27 See ARRL WRC-07 Comments at Annex А. 
28 See ARRL Comments at 14. 


29 UTC Comments at 6. 
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16. ARRL prefers that amateur stations have the option to be located closer to the 
transmission lines with PLC systems and recommends a notification procedure to address any potential 
interference to PLC systems.*? Several members of the amateur community would like a shorter than one 
kilometer separation distance, while others agree that one kilometer is a reasonable separation distance.*! 
Further, ARRL acknowledges that the likelihood of an amateur station seeking to conduct experiments 
within one kilometer of PLC systems is very low.” We find that a one kilometer separation distance 
reasonably ensures that PLC systems and amateur radio stations are unlikely to experience interference. In 
addition, establishing a zone where amateur use is not authorized will simplify and streamline the process 
for determining whether an amateur station can transmit in these bands when in proximity to transmission 
lines upon which PLC systems operate. 


17. We adopt the same separation distance for amateur operations in the 472-479 kHz band, 
as we do for the 135.7-137.8 kHz band, since these bands share the same considerations for co-existence 
of the two uses. ARRL noted that at “distances of one kilometer or more, there is no chance of 
interference to a PLC line whatsoever.”*? While UTC does not agree with ARRL’s assertion for the 
proposed EIRP limit of five watts for the 472-479 kHz Бапа?“ it fails to provide any technical analysis of 
its own to demonstrate that these constraints will prove problematic for PLC systems. We believe the one 
kilometer separation distance is adequate to ensure the co-existence of amateur and PLC operations and, 
therefore, we will apply the one kilometer separation distance to the 472-479 kHz band. 


18. Fixed Location Restriction. We restrict amateur service operations to fixed locations and 
prohibit mobile operations in these bands.” This restriction will ensure that amateur stations remain at 
the locations specified in their notification and comply with our separation distance requirements 
discussed below. UTC and some amateur service commenters support this restriction.*° However, 
several amateur commenters request that fixed locations include temporary fixed locations or that 


3° See ARRL Comments at 15. ARRL notes that harmful interference from PLC systems to amateur radio reception 
is unlikely when the separation distance is over 300 meters from a transmission line carrying PLCs. See ARRL 
Comments at 25-26, Exhibit A. 


3! See, e.g., Andrews Comments at 2, Davis Comments at 2-3 (stating that many amateur operators concur that a 

1 km separation distance is reasonable, but that if the Commission finds a closer separation distance is appropriate, 
suggests that a minimum separation of 350 meters for the 2200 m band and 100 meters for the 630 m band appears 
to be desirable), Howell Comments at 2, 13 (stating that he could accept a 1 km separation distance, but that a much 
smaller separation appears reasonable). But see James F. Hollander Comments at 2 (Jun. 10, 2015) (Hollander 
Comments) (suggesting at least 100 meters), Johnston Comments at 2 (suggesting 250 meters, based on radiated 
noise from power lines), Klagge Comments at 1 (suggesting less than 500 meters), John W. Molnar Comments at 2 
(Jun. 12, 2015) (stating that a separation distance greater than 500 meters “seems excessive”), Raab Comments on 
Recommendations for Co-existence of Amateur and PLC Operations at 1 (Aug. 31, 2015) (proposing 300 meters), 
Eric M. Tichansky Comments at 3 (Aug. 10, 2016) (suggesting that for the 630 m band, a separation distance of 
500 meters for five watts EIRP and 100-500 meters for one watt EIRP). 


32 See ARRL Comments at 15-16. ARRL claims that “transmission lines can also be noisy, making it unlikely that 
any PLC emissions will be greater than the ambient noise levels commonly found on these frequencies near 
transmission lines. It is therefore not likely that Amateurs will choose to operate on these bands if their antennas 
must be located very close to transmission lines.” See ARRL Comments at 25-26. 


33 See ARRL Comments at 35-36. 
3 See UTC Reply at 2. 
35 See Appx. B, Section 97.303(g)(1). 


36 See UTC Reply at 9. See also James E. Whedbee Comments at 3 (Jun. 29, 2015) (recommending the adoption of 
fixed station operation only, and therefore, that portable and mobile operations be prohibited, except for emergency 
transmissions) (Whedbee Comments). 
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fixed-portable operations be allowed.” We will allow temporary fixed use at sites that meet our technical 
rules and follow our notification requirements.’ In other words, the location of the amateur station must 
not be located within one kilometer of PLC systems and its operations must be in accordance with Part 97 
rules. 


19. Prior Notification Requirement for Amateur Service Operations. We will require 
amateur operators to notify UTC of the location of their proposed station prior to commencing operations, 
to confirm that the station is not located within the one kilometer separation distance. As noted in the 
WRC-12 NPRM, we are concerned whether transmission lines are easily identifiable and whether PLC 
systems operate on a particular transmission line in the relevant bands.*? UTC and several of the amateur 
service commenters agree that a process to coordinate or notify operations in the 135.7-137.8 kHz and 
472-279 kHz bands is advisable. Even though several amateur service commenters claim that they can 
readily identify transmission lines and compute the separation distance," we find that transmission lines 
are not always readily identifiable.** Further, amateur operators may not be able to determine whether 
PLC systems operate in the relevant bands on the subject transmission lines. For these reasons, we adopt 
a notification process to ensure that amateur stations seeking to operate in these bands are located outside 
the separation distance. 


20. The notification requirement will entail notifying UTC of the operator’s call sign and 
coordinates of the proposed station’s location for confirmation that the location is outside the one 
kilometer separation distance, or the relevant PLC system is not transmitting on the requested bands. 
UTC, which maintains a database of PLC systems*’ must respond to the notification within 30 days if it 
objects. If UTC raises no objection, amateur radio operators may commence operations on the band 
identified in their notification. The Wireless Telecommunications Bureau will issue a public notice 
providing the details for filing notifications with UTC. 


37 See Klagge Comments at 1, Hollander Reply at 8 (using a fixed portable station temporarily set up at a location 
such as for a simulated emergency test or the annual radio Field Day exercise). But see George Magiros Comments 
at 4-5 (Aug. 31, 2015) (Magiros Comments) (arguing for no fixed location restriction because “amateur licensees 
can be trusted to check whether they are suitably distant from PLC operations”), Steven Mierisch Comments at 2 
(Sep. 1, 2015) (suggesting that amateur stations on these bands should be prohibited from transmitting in motion, 
and that exceptions “could be made for amateur stations aboard US registered vessels, which are operating in 
international waters. Maritime stations could also be allowed some specified distance from power lines or from the 
shore”). 


38 See infra paras. 19-20. 
39 WRC-12 NPRM, 30 FCC Rcd at 4245, para. 176. 


40 See ARRL Comments at 15-16 (“to preclude any adverse interaction in those rare instances in which an Amateur 
LF station would be located closer to a transmission line carrying PLC signals than one kilometer, the rules could 
reasonably require advance notification to the utility involved”), Andrews Comments at 3, John H. Davis Reply to 
Comments by Whedbee, ARRL, Raab, Magiros and others at 2 (Sep. 30, 2015) (Davis Reply to Amateurs) (“it 
would be helpful to have industry-amateur cooperation as a double-check in doubtful cases over difficult terrain”); 
see also UTC Comments at 8-9 (“utilities need to have prior notice before an Amateur commences operation so that 
they can work together to ensure co-existence from the start”). 


41 See Davis Comments at 5, Hollander Comments at 4. 


42 See ARRL Comments at 30-31 (“ARRL agrees that it is not always easy to differentiate transmission lines from 
electric distribution lines”); but see Ex Parte Statement of ARRL, ET Docket No. 15-99, at 7 (Mar. 10, 2016) 
(ARRL ex parte statement) (arguing that amateur radio operators are sophisticated users of the radio spectrum and 
are fully capable of making determination like which lines are transmission lines carrying PLC signals and which 
ones are distribution lines). 


43 See 47 CFR § 15.113. 
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21. ARRL, in a late-filed ex parte statement, argues that notification procedures that would 
require amateur operators to notify UTC of their planned operations in the subject bands is “overboard”, 
“completely unnecessary”, “unhelpful” and create “an unreasonable regulatory burden.”* We disagree 
with ARRL. The notification procedures we adopt seek to strike a balance between amateur operations 
used for experimental purposes and PLC operation used by electric utilities for the reliability and security 
of electric service to the public. Our procedures are the least burdensome considering we seek to ensure 
that no potential interference occurs from these two uses. A simple notification to UTC with a 30-day 
waiting period does not appear to be burdensome. Amateur operations can commence as soon as that 
period expires. ARRL claims that UTC should provide access to the PLC database to them or directly to 
amateurs to assist them in determining whether their notified operations are within the one-kilometer 
separation distance from transmission lines with PLC systems operating on these bands. ARRL fails to 
make a persuasive case why it would be a better organization to make those determinations rather than 
UTC. Further, since UTC has control of the PLC database which can be updated, we find no reason to 
mandate its release to another party especially considering the sensitive nature of information it 
contains.“ 


22. New Buildout of Transmission Lines with PLC Systems. If an electric utility seeks to 
deploy a new or modified PLC system on a transmission line that is within one kilometer of a previously 
coordinated amateur station,” the electric utility must employ a frequency іп the 9-490 kHz range that has 
not been included in the amateur station’s notification, as ARRL suggests.“ If the previously coordinated 
amateur station no longer operates in the band, the electric utility may deploy a PLC system in that band. 


23; Radiated and Transmitter Power. As discussed іп the WRC-12 NPRM, we adopt 
maximum EIRP limits and transmitter power limits for the new amateur service bands.** Amateur 
stations may operate in the 135.7-137.8 kHz band with a maximum radiated power of one watt EIRP.” 
Several amateur service commenters recommend that we specify a maximum transmitter power 
developed specifically for these bands,*° while others recommend that a maximum transmitter power not 
be specified,*! or that we apply only the general Part 97 transmitter power limit to both bands.” We find 


44 See ARRL ex parte statement at 3, 5. 


45 See UTC Reply at 4-5 (claiming that “disclosure of the PLC database would reveal information that could be used 
maliciously to disrupt electric service and in any event run counter to Section 1016 of the U.S. Patriot Act” and 
urging the Commission to decline to allow amateur access to the database or, in the alternative, allow UTC to 
maintain control over the database while assisting the coordination of PLC systems with amateur operations). 


46 See infra Appx. В. 
47 See ARRL Comments at 28-29. 
48 WRC-12 NPRM, 30 FCC Rcd at 4245, para. 175. 


# International footnote 5.67A, adopted in the WRC-07 R&O, provided for one watt EIRP in this band. See 
WRC-07 R&O, 30 FCC Rcd at 4197, para. 29. 


50 See Dale Bower Comments at 1 (Jul. 2, 2015) (requesting “at least 100 watts into any antenna at 100 feet”), 
Hollander Comments at 5-6, Leggett Comments at 5 (stating that it “would be preferable if a simple output power 
limit was specified in the rules”), McDonald Comments at 2-3, Christopher Rose Comments at 1 (Jul. 6, 2015) 
(Rose Comments) (suggesting a transmitter power limit of 50 W PEP). 


5! See Davis Comments at 11-13 (suggesting alternative power determination methods, including a combination of 
antenna height and transmitter power limits), Hamel Comments at 3 (suggesting an optional method based on 
antenna height and transmitter power), Howell Comments at 7, Lemaster Reply at 1. 


52 See ARRL Comments at 32-33 (recommend that we apply the general Part 97 transmitter output power limit to 
both bands), Andrews Comments at 3-4 (suggesting that no transmitter power limit be specified, but also stating that 
perhaps an overall transmitter power of 1.5 КУ PEP would be appropriate), Штап Comments at 1 (Jul. 6, 2016), 
Hollander Comments at 4. 
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that amateur stations operating in the 135.7-137.8 kHz band should be subject only to the general Part 97 
limit of 1.5 kW peak envelope power (PEP).® We find it unnecessary to limit the transmitter power 
beyond what it is already provided for in our rules, because antennas used in this frequency band are 
highly inefficient in converting the RF power delivered to the antenna terminals. 


24. We also adopt the power limits proposed іп the WRC-12 NPRM for amateur stations 
operating in the 472-479 kHz Бапа. For such stations, the maximum radiated power will be five watts 
EIRP, except for stations located in the portion of Alaska that is within 800 kilometers of the Russian 
Federation, where the EIRP will be limited to one watt. We also limit the transmitter power for amateur 
radio operations in the 472-479 kHz band to 500 watts PEP; provided, however, that the resulting radiated 
power does not exceed five watts EIRP.” In other words, it may be necessary to reduce transmitter power 
below 500 watts PEP to avoid exceeding the five watts EIRP limit. 


25. Antenna Height Restriction. As discussed in the WRC-12 NPRM, we will require that the 
antennas used to transmit in these bands not exceed 60 meters in height above ground level (AGL), as 
ARRL proposed. Several amateur commenters and UTC support this height restriction, which will 
assist іп a more efficient sharing between the amateur service апа PLC systems.” The adoption of this 
height restriction will aid in the sharing of these amateur service bands with PLC systems by limiting the 
potential for amateurs’ signals to exceed the adopted EIRP limits with longer, higher gain antennas,’ and 


53 47 CFR § 97.313(b). PEP is the average power supplied to the antenna transmission line by a transmitter during 
one RF cycle at the crest of the modulation envelope taken under normal operating conditions. 47 CFR §97.3(b)(6). 
To ensure that amateur operators do not exceed the maximum permitted EIRP, we note for example, that for 
monopole antennas higher than 24.5 meters the transmitter output power should be reduced below 1.5 kW PEP. See 
Request Amendment of Commission’s Rules to Create a Low Frequency Allocation for the Amateur Radio Service, 
The American Radio Relay League Incorporated Petition for Rule Making, RM-9404, at 13 (Oct. 22, 1998) (ARRL 
Petition for Rule Making), and Erratum, RM-9404, at replacement page 13 (Nov. 18, 1998) (calculations made using 
technical materials in submittal). 


5 WRC-12 NPRM, 30 FCC Rcd at 4245, para. 175. 


55 The transmitter power limit is based on an antenna efficiency of one percent. Report ITU-R M.2200 concludes 
that transmitting antenna systems of the type which might be employed in the amateur service in the 472-479 kHz 
band “would be relatively inefficient (in the range of 1 to 20%).” A short vertical antenna with antenna height of 
15.24 meters (50 feet) has an efficiency of 4.20%, and thus, a significantly shorter antenna can achieve a 1% 
efficiency. See Report ITU-R M.2200, Section 6.3; see also Section 6.2 at Table 1 and Annex І at A2.1. 


56 WRC-12 NPRM, 30 FCC Rcd at 4246, para. 178 (seeking comments оп ARRL’s proposal to establish an antenna 
height limit of 200 feet in these bands due to obstruction marking considerations); see ARRL Comments at 32. 
ARRL has stated that the “tallest vertical monopole that should be reasonably considered for an amateur station is 
61 meters because above that level, the amateur station would be required to obtain prior FAA authorization; and it 
would be have to comply with FAA painting and lighting requirements. Very few amateur stations incorporate 
antennas of that height.” See ARRL Petition for Rule Making, supra note 53, at 13. 


57 See UTC Comments at 6, UTC Reply at 4 (stating that there is general support in the record for this height 
restriction), Andrews Comments at 3, Hollander Comments at 3, Ports Comments at 4. But see Brian R. Chapman 
Comments at 1 (Aug. 31, 2016) (Chapman Comments), Davis Comments at 18-19 (stating that “a line-of-sight path 
makes little difference to signal propagation at these frequencies”), Howell Comments at 7 (stating that he has no 
issue with limiting antenna height to 200 feet, but also stating he would like temporary access to larger antennas), 
McDonald Comments at 2. 


58 For example, this height limitation removes the possibility that amateur operators could use kite or balloon wire 
radiators having lengths much greater than 60 meters. This issue was raised in an earlier proceeding. See Mark 
Simon Comments, RM-9404, at 1 (Jan. 29, 1999) (stating that a Dutch amateur experiment used “a kite-borne 900- 
foot antenna”). 
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could reduce the number of antenna structures that must comply with the Federal Aviation Administration 
(FAA) notification and obstruction marking and lighting requirements in Part 17 of our rules.°? 


26. Operating Privileges. As discussed in the WRC-12 NPRM, we make these bands 
available for Amateur Extra, Advanced and General Class ісепѕееѕ. As ARRL notes and in line with 
Commission policy, licensees in these three operator classes are afforded operating privileges in all 
frequency bands that are allocated to the amateur service.®! Licensees with Technician and Novice Class 
licenses have not demonstrated the same operational and technical qualifications and hence have more 
limited frequency privileges.” It is unlikely that a significant number of these licensees would choose to 
experiment in this Бапа. 


27. Authorized Emission Types. Consistent with our proposal in (һе WRC-12 NPRM,” and 
with the existing rules in Section 97.305 for the frequency bands below 30 MHz, we authorize amateur 
stations to transmit the following emission types throughout the new amateur bands: CW (international 
Morse code telegraphy), RTTY (narrow-band direct-printing telegraphy), data, phone, and image 
emissions.® These emission types provide amateur operators with maximum flexibility, and we find 
that additional restrictions would needlessly hinder experimentation.” 


59 See generally 47 CFR Part 17, Subparts B-C. 


60 See WRC-12 NPRM, 30 FCC Rcd at 4247, para 180 (seeking comment on limiting operating privileges in these 
bands). Specifically, we add the 135.7-137.8 kHz and 472-479 kHz bands to the list of authorized frequency bands 
in the tables in Section 97.301(b)-(d). See infra Appx. B. 


61 See ARRL Comments at 33-34. 


62 See Amendment of Part 97 of the Commission’s Rules to Implement WRC-03 Regulations Applicable to Operator 
Licenses in the Amateur Radio Service, Report and Order and Order on Reconsideration, 21 FCC Red 14797, 
14802-803, para. 11 (2006) (noting that the current structure of amateur radio operator license classes, and the 
requirements for obtaining these licenses, were developed to simplify the license structure of the Amateur Radio 
Service while maintaining additional frequency privileges as an incentive for amateur radio operators to advance 
their communications and technical skills). 


63 See Chapman Comments at | (suggesting “that the minimum class license necessary to access these bands should 
be Amateur Extra”), Rose Comments at 1 (suggesting that use should be limited to Extra Class amateur radio 
operators, because few have equipment at this time to operate in these bands). But see Whedbee Comments at 8-9 
(advising that that General, Advanced, and Amateur Extra Class operators have operating privileges in the new 
amateur bands on a phased-in approach), UTC Reply at 3 (supporting Whedbee’s phased-in approach); see also 
Davis Comments at 21-23, Davis Reply to Amateurs at 4 (stating his belief that it would be consistent with 
Commission policy to make the 2200 meter band available to Technician Class licensees), Magiros Comments at 6 
(stating that use of the lower frequency bands should be granted to all amateur license classes). 


6 WRC-12 NPRM, 30 FCC Red at 4247, para. 180. 
65 See infra Appx. В for the specific amendments to the table within Section 97.305(c). 


66 See ARRL Comments at 34 (stating that “maximum flexibility with emission types should be permitted in both 
bands,” and that, in addition to CW, RTTY, and data emissions, “[p]hone and image [emissions] should be 
permitted as well, especially at 630 meters. The 2200-meter band is narrow, but analog SSB is certainly not 
impractical in the 630-meter band, and in any case digital voice is an important experimental emission at that order 
of frequency.”). 


67 See Andrews Comments at 4 (stating that these bands should not be subdivided either by license class or operating 
mode), Hamel Comments at 4 (stating that the only emission type prohibited should be those with bandwidths 
beyond the band edges, such as full-carrier AM and high-power pulses), Hollander Comments at 8 (stating that the 
full 2200/630 m bands should be available to software-driven modes), Leggett Comments at 4-5, McDonald 
Comments at 3, Davis Reply to Amateurs at 4. Cf. Rose Comments at 1 (stating that 2200 meters should be 
restricted to Morse code and narrowband digital modes, and that 630 meters should also include SSB voice and 
perhaps repeater operations). 
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28. Frequency Sharing Requirements. We amend Section 97.303 to list the 
radiocommunication services that must be protected from harmful interference.® Specifically, amateur 
stations transmitting in the 135.7-137.8 kHz band must not cause harmful interference to, and must accept 
interference from, stations authorized by the United States Government in the fixed and maritime mobile 
services and stations authorized by other nations in the fixed, maritime mobile, and radionavigation 
services. Amateur stations transmitting in the 472-479 kHz band must not cause harmful interference to, 
and must accept interference from, stations authorized by the Commission in the maritime mobile service 
and stations authorized by other nations in the maritime mobile and aeronautical radionavigation services. 


29. Other Issues. We decline to prohibit automatically controlled stations from operating in 
these bands, even though several amateur commenters support the prohibition of automatic control in the 
new amateur bands.” We find that the technical rules and notification requirements that we are adopting 
obviate the need to prohibit automatically controlled stations from operating in the new amateur bands 
because they address any concerns over co-existence of these two uses. Further, as proposed in the 
WRC-12 NPRM, we are adding definitions for the terms effective radiated power, isotropically radiated 
power and LF (low frequency) in Section 97.3 of our rules. Finally, we decline to permit previously 
licensed experimental stations — some of which have been authorized with significantly more radiated 
power than the adopted EIRP limits for these new amateur service bands — to communicate with amateur 
stations operating in these bands. Amateur operations in these bands currently authorized under 
experimental licenses should transition their operations in accordance with the adopted rules and not 
circumvent such rules by use of experimental licenses.” 


B. Radio Buoys Operating in the 1900-2000 kHz Band 


30. Allocation. We allocate the 1900-2000 kHz band to the maritime mobile service (MMS) 
on a primary basis for non-Federal use in ITU Regions 2 and 3, and limit the use of this allocation to 
radio buoys on the open sea and the Great Lakes.”! This allocation addresses the limited situations where 
radio buoys cannot be authorized under the radiolocation service allocation because of newer technology 
that uses features like GPS rather than radiodetermination.” 


ЗТ, Use of Allocation by U.S. Commercial Fishing Fleet. In the У/КС-07 80, the 
Commission recognized the public benefit associated with the use of radio buoys by the U.S. commercial 
fishing fleet, and in the WRC-12 NPRM the Commission proposed revisions to its rules that would 
provide radio buoy operators with a legitimate path to operate.” In doing so, the Commission proposed 


68 ARRL supports our proposed amendment of Section 97.303. See ARRL Comments at 34-35. 


See ARRL Comments at 33, Hollander Comments at 8 (stating that “[t]hese days, physical station presence of the 
human operator is irrelevant, such as at a repeater--given the station operator has remote control capability sufficient 
to supervise and turn the system off if necessary”), Davis Reply to Amateurs at 5. Cf. McIntosh Comments at 7 
(requesting that we not allow automatic operations within the 2200 meter and 630 meter band allocations to provide 
the most efficient use of the spectrum by the amateur community). 


70 See Hamel Comments at 4 (requesting a limited-duration permission for experimental stations to communicate 
with amateur stations). See also 47 СЕК $ 5.125 (“СепегаПу, stations in the Experimental Radio Service may 
communicate only with other stations licensed in the Experimental Radio Service”). 


71 We codify this decision in the Allocation Table by amending footnote NG92 to include a primary maritime 
mobile service allocation in Regions 2 and 3 for radio buoy use. We also make these same geographic areas 
available to radio buoys operating under the existing radiolocation service allocation. 


72 Radio buoys traditionally have been operating under a radiolocation service allocation because their location is 
determined by the transmission of an omnidirectional signal that is used for radio direction finding. See 47 CFR 
§ 2.1(c). Radio buoys using GPS technology do not fall under this definition because their position is not 
determined by means of the propagation properties of radio waves. 


73 WRC-12 NPRM, 30 FCC Rcd at 4238-40, paras. 153-158. 
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to geographically limit the use of the MMS allocation, and the existing radiolocation service allocation, to 
radio buoys used by the U.S. commercial fishing fleet” оп the open sea, but sought comment on whether 
the geographic area should be extended to include the Chesapeake Bay, Great Lakes, or other inland 
waters.” ARRL claims that the geographic restriction to the open sea is not helpful because there is по 
“practical ability to police this requirement” and neither radio buoy manufacturers nor the commercial 
fishing fleet can be relied upon for compliance.” 


32. We recognize ARRL’s concerns that radio buoy manufacturers will not be able to ensure 
where fishing vessels will be using radio buoys. However, we believe that amateur radio and radio buoys 
can continue to share this frequency band as they have done for many years. Specifically, because radio 
buoys are low-power and narrow-bandwidth” devices, while amateur stations tend to use much higher 
power, we believe that they can continue to be accommodated with minimal impact on amateur radio 
operations. Any intermittent interference amateur operators may receive in the 1900-2000 kHz band from 
lower-powered radio buoys is not expected to significantly hamper amateur operations in the band 
because amateur operators can readily tune around these narrow radio buoy signals and because the 
adjacent 1800-1900 kHz band is allocated exclusively for amateur radio use.” Although we had 
requested comment on rules that would have effectively permitted radio buoys to operate on any waters 
where the United States exercises sovereignty, we are persuaded by ARRL’s comments to adopt final 
rules that are better tailored to the places where the commercial fishing fleet can make reasonable and 
productive use of radio buoys. We thus find it in the public interest to permit commercial fishing vessels 
to use these buoys on the open sea and the Great Lakes.” 


33. Also, we amend, as proposed, footnote NG92 to provide that the co-primary services in 
the 1900-2000 kHz band are protected from harmful interference only to the extent that the offending 
station is not operating in accordance with the technical rules.® ARRL argues that this is not a practical 
metric for determining when harmful interference is actionable, and that it is largely unenforceable.*! 
ARRL fails to understand that the statement inserted in NG92 only clarifies that co-primary allocations in 
the 1900-2000 kHz band (i.e., the amateur, radiolocation, and maritime mobile services) share the same 
type of interference protection — one that protects only from a violation of the technical rules. In sum, 


74 Radio buoys assist fishermen in locating their gear and provide an important safety factor if the gear needs to be 
retrieved quickly to escape bad weather. 


75 WRC-12 NPRM, 30 FCC Rcd at 4238-39, paras. 153-155. 


76 See ARRL Comments at 8, see also Donald В. Chester Reply at 1 (Sep. 28, 2015) (Chester Reply), Brian 5. 
McDaniel Comments at 2 (May 5, 2015) (McDaniel Comments), and Michael L. Peak Reply at 1 (Sep. 30, 2015) 
(Peak Reply). In addition, we note that these and other parties from the amateur radio community commented on 
the radio buoy allocation issues, and none support the continued operation of radio buoys in the 1900-2000 kHz 
band. See ARRL Comments at 4-11, Robert Bethman Reply at 1 (Sep. 11, 2015) (Bethman Reply), Chester Reply 
at 1, McDaniel Comments at 6, and Peak Reply at 1. 


77 See FCC Identifier XLTKTUS-1L, authorizing ITM Marine to market radio buoy equipment operating in the 
1.9-1.999 MHz band with an emission designator of 6ОНАТА. That is, the necessary bandwidth of this radio buoy 
is only 60 hertz. 47 C.F.R. $ 2.202(b). 


78 See infra para. 34. Radio buoys are limited to 8 watts of output power, while amateur stations may transmit with a 
transmitter power of up to 1500 watts of peak envelope power. 47 CFR § 97.313(b). Based on these characteristics, 
we decline to further modify radio buoy operations, e.g., we will not require that radio buoys operate on a secondary 
basis or that they transmit their GPS coordinates. See ARRL Comments at 9-10. 


7 “Open sea” is defined as the water area of the open coast seaward of the ordinary low-water mark, or seaward of 
inland waters. 47 CFR § 80.5. 


80 See infra Appx. В, footnote NG92. 
81 See ARRL Comments at 8. 
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radio buoys and amateur stations have co-equal status and therefore have the same level of interference 
protection from each other. 


34. We decline to make additional spectrum available for radio buoy use. Іп ће WRC-12 
NPRM the Commission sought comment on alternative approaches that would allow continued radio 
buoy use by the U.S. commercial fishing fleet, including allocating additional spectrum.” Several 
amateur radio commenters request that new radio buoys be transitioned to another nearby frequency 
Бапа. However, we do not agree that additional spectrum is necessary for radio buoy operations 
because the 1900-2000 kHz band can be successfully shared with amateurs and the number of radio buoys 
does not appear to be significant enough to require a different allocation.™ In addition, as stated above, 
the 1800-1900 kHz band is already allocated for exclusive amateur use, and the record does not indicate 
that this exclusive allocation is insufficient and that the public interest would be served by creating an 
additional exclusive allocation for amateur use at 1900-2000 kHz. Therefore, it appears unnecessary for 
us to make additional spectrum available for exclusive amateur use at this time by relocating low-power 
radio buoys out of the 1900-2000 kHz band. 


35: Amendment to Part 80 Rules. We amend Part 80 of our rules to authorize the use of 
frequencies in the 1900-2000 kHz band for radio buoy operations under a ship station license provided 
that the use of these frequencies is related to commercial fishing operations, the transmitter output power 
does not exceed 8 watts, and the station antenna height does not exceed 4.6 meters above sea level in a 
buoy station or 6 meters above the mast of the ship on which it 15 installed.*° 


36. In the WRC-12 NPRM, the Commission proposed technical requirements for these radio 
buoys based in the existing Part 80 rules and the characteristics of radio buoys that were imported and/or 
marketed pursuant to Part 90 rules at the time of the NPRM. Specifically, the Commission proposed to 
authorize buoy stations in the 1900-2000 kHz band, provided that the output power does not exceed 
10 watts and the station antenna height does not exceed 4.6 meters above sea level in a buoy station or 6 
meters above the mast of the ship on which it is installed. ARRL claims that the proposed technical 
characteristics are “quite liberal,” that there is no record evidence to support such a substantial EIRP as 
necessary for the U.S. fishing fleet, and estimates that “the EIRP from these buoys over a salt water 
ground is between 1-5 watts еасһ.”*? While Part 90 did not establish power limits in this band, no 


82 WRC-12 NPRM, 30 FCC Rcd at 4239-40, paras. 156-157. 


83 ARRL argues that new radio buoys should be operated in the 1750-1800 kHz band, and a sunset date for 
1900-2000 kHz buoys be established. ARRL Comments at 11. Other commenters recommend the relocation of 
radio buoys to 1715-1800 kHz. See Chester Reply at 2-4, McDaniel Comments at 4-5, Peak Reply at 1 (noting that 
radio buoys would suffer far less interference operating in the 1715-1800 kHz band). Robert Bethman states that 
there is no reason that these buoys cannot be programmed out of the 1900-2000 kHz band, arguing that it would be a 
very simple frequency synthesizer adjustment to alter the operating frequency outside of this band entirely. See 
Bethman Reply at 1. 


84 Further, any additional spectrum requirements for radio buoys сап be addressed in other bands. For example, the 
Commission recently granted two waiver requests addressing radio buoy use in in the 26 MHz and 29 MHz bands. 
See Datawell B.V. and Marine Instruments S.A. Requests for Waivers to Permit Certification and Use of High 
Frequency Radio Buoys, WT Docket No. 15-197, Order, DA 15-928 (Feb. 26, 2016). 


85 See infra Appx. B (new Section 80.376). In the WRC-12 NPRM, the Commission proposed to implement this 
decision in Section 80.375, which pertains only to radiolocation frequencies. WRC-12 NPRM, 30 FCC Rcd at 4238, 
para. 154. Because we are also permitting radio buoy operations under the maritime mobile service (see paragraph 
29, supra), we implement our decision in new Section 80.376. 


86 WRC-12 NPRM, 30 FCC Rcd at 4238-39, para. 155. 


87 ARRL Comments at 9. See McDaniel Comments at 6 (suggesting a lower transmitter output of 1 watt ERP in sea 
areas nearer to the coastline). 
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equipment authorization has been sought with an output power over 8 watts. Therefore, to address some 
of the amateur community’s concerns over potential interference from these radio buoys we will limit 
radio buoys transmitter output power to 8 watts. 


37. With regard to equipment authorization of radio buoys, we find it unnecessary to provide 
the proposed six-month phase-out period for Part 90 equipment authorizations considering that no 
applications for radio buoy equipment operating in the 1900-2000 kHz band have been submitted since 
the adoption of the WRC-12 NPRM. Hence, applications for equipment authorization of radio buoys must 
meet the new Part 80 rules, as of the effective date of this Order.*’ Also as proposed, we grandfather 
radio buoys authorized under Section 90.103(b) prior to the cutoff date so they may continue to be 
manufactured, imported, and marketed under the previously approved equipment authorization.” 


С; Aviation Services Uses іп the 5000-5150 MHz Band 


38. Іп this section, we take actions іп support of aeronautical mobile (route) service 
(AM(R)S) surface applications at airports in the 5000-5030 MHz band and unmanned aircraft systems 
(UAS) in the 5030-5091 MHz Бапа 


39. 5000-5030 MHz Band. As proposed, we allocate the 5000-5030 МН? bands to the 
AM(R)S on a primary basis for Federal and non-Federal use, for systems operating in accordance with 
international aeronautical standards, limited to surface applications at airports (i.e., AeroMACS).” 
AeroMACS refers to a collection of high data rate wireless networks that are used for airport surface 
operations (i.e. ground-to-ground communications) to provide broadband communications between 
aircraft and other ground vehicles, as well as between critical fixed assets. AeroMACS is designed to 
support a wide variety of services and applications, including Air Traffic Control/Air Traffic Management 
and infrastructure functions, as well as airline and airport operations.” For example, AeroMACS 
frequencies might be used by pilots to receive weather and airfield information; by fire rescue, snow 


88 See FCC Identifier XLTKTUS-1L, authorizing ITM Marine to market radio buoy equipment operating in the 
1.9-1.999 MHz band with a maximum conducted power of 8.0 watts. However, due to the structure of radio buoys, 
the conducted power and output power are typically the same because the line loss between the transmitter output 
and the antenna base is negligible. 


8° WRC-12 NPRM, 30 FCC Rcd at 4240, para. 158. 
90 Id.; see 47 CFR 58 2.803, 2.901, 90.203. 


9 WRC-12 NPRM, 30 FCC Red 4264-65, paras. 229-232. The aeronautical mobile (route) service is an aeronautical 
mobile service (i.e. a mobile service that supports communications between aeronautical stations and aircraft 
stations, or between aircraft stations) and is reserved for communications relating to the safety and regularity of 
flight. See 47 CFR § 2.1. 


592 See WRC-12 NPRM, 30 FCC Rcd 4264, para. 230. To implement this allocation decision, we add an entry in the 
U.S. Table for a primary AM(R)S allocation in the 5000-5010 MHz band and adopt footnote US115. This new U.S. 
footnote contains the primary AM(R)S allocation for the 5010-5030 MHz band, limits the use of the AM(R)S 
allocation in the 5000-5030 MHz band to surface applications at airports that operate in accordance with 
international standards (i.e., AeroMACS), limits AeroMACS operations in the 5010-5030 MHz band to those 
requirements that cannot be satisfied in 5000-5010 MHz and 5091-5150 MHz bands, requires that AeroMACS 
systems in the 5010-5030 MHz band be capable of operational modification if receiving harmful interference from, 
or causing interference to, the radionavigation-satellite service, and authorizes aeronautical fixed communications 
that are an integral part of the AeroMACS system оп a primary basis. See infra Appx. В, Section 2.106 for the text 
of footnote US115. 


93 See WRC-12 NPRM, 30 FCC Rcd at 4205, para. 51, n. 138 (citing Future Aeronautical Communications, Chapter 
12, titled “Aeronautical Mobile Airport Communications System (AeroMACS),” by James M. Budinger and 
Edward Hall (2011), Section 3.2, p. 241. See also “Aeronautical Mobile Airport Communications System 
(AeroMACS) for Access to SWIM,” by NASA/GRC/James Budinger, Nov. 3, 2010 (NASA presentation)). 
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removal, and ground personnel to coordinate operations; and by airport security personnel to monitor live 
video feeds. 


40. The WiMAX Forum supports our allocation proposal, asserting it will support numerous 
AeroMACS applications for a broad range of users and will ensure additional flexibility in the assignment 
of channels to the various Federal and non-Federal stakeholders.” In the WRC-07 R&O, the Commission 
made the globally harmonized 5091-5150 MHz band available for AeroMACS, expecting that it will be 
the main frequency band for deployment of AeroMACS. We find that there is a need for additional 
spectrum, especially at the nation’s busiest airports.” Today’s action extends the tuning range for 
AeroMACS to include the 5000-5030 MHz band іп the United States.°° 


41. 5030-5091 MHz Band. We allocate the 5030-5091 MHz band to the AM(R)S ona 
primary basis for Federal and non-Federal use. We also add international footnote 5.443C to this band 
limiting the use to internationally standardized aeronautical systems and setting limits for unwanted 
emissions from AM(R)S stations to adjacent band radionavigation-satellite service (RNSS) downlinks to 
an EIRP density of -75 dBW/MHz. Our WRC-12 NPRM proposal, which was based on the U.S. 
Proposals for WRC-12, noted that the 5030-5091 MHz band would be appropriate to satisfy the 
terrestrial, line-of-sight, spectrum requirements for command and control of UAS in non-segregated 
airspace.” 


42. Boeing supports the AM(R)S allocation, noting the expected substantial growth of UAS 
in the coming years, including flight operations outside of segregated airspace.” The Small UAV 
Coalition generally supports this allocation, noting that the allocation of this band should be flexible to 
accommodate future uses of the band by low-altitude small UAS and uses beyond line-of-sight.” We 
adopt the AM(R)S allocation to support the anticipated growth of UAS and promote their safe operation. 
Technical and operational rules relating to altitude, weight, or other requirements will be addressed in the 
service rules for this band, which will be promulgated in a separate proceeding.' 


43. 5000-5150 MHz Band. As proposed, we add an entry in the U.S. Table that reflects the 
primary aeronautical mobile-satellite (R) service (AMS(R)S) allocation in the 5000-5150 MHz band, 
previously reflected in а footnote.!"! Further, we adopt two international footnotes that limit the 
AMS(R)S allocation to internationally standardized aeronautical systems.'” 


94 See The WiMAX Forum Reply at 2-3 (Sep. 28, 2015) (WiMAX Forum Reply) (contending that the additional 
spectrum will be especially important in the country’s busiest airports, many of which are capacity-constrained and 
stand to benefit the most with the implementation of AeroMACS). 


55 WRC-12 NPRM, 30 FCC Rcd at 4264, para. 230; WiMAX Forum Reply at 2-3. 


9% The WiMAX Forum further requests the Commission consider the need for a frequency coordinator for the 
AeroMACS bands and the need for AeroMACS service rules. See WiMAX Forum Reply at 5. We will not address 
those requests in this proceeding. Issues relating to service rules and frequency coordination will be addressed in 
due course in a separate proceeding. 


97 WRC-12 NPRM, 30 FCC Rcd at 4262, para. 225. See also U.S. Proposals for WRC-12, First Tranche, Agenda 

Item 1.3 (“given that there is minimum use in this band worldwide and because the lack of an existing or planned 
microwave landing system deployment in the United States at 5030-5091 MHz ensures availability of appropriate 
aeronautical spectrum for terrestrial line-of-sight UAS in the band”). 


% The Boeing Company Comments at 6-7 (Aug. 31, 2015) (Boeing Comments). 
9 See The Small UAV Coalition Comments at 3-4 (Aug. 31, 2015). 


100 See WRC-12 NPRM, 30 FCC Red at 4264, para. 229. See also Boeing Comments at 6 (noting that the 5030-5091 
MHz band is well suited for line-of-sight control links because it remains relatively unused). 


101 United States Footnotes, 47 CFR § 2.106, footnote US367. No commenter discussed the AMS(R)S proposals. 
102 International Footnotes, 47 CFR $ 2.106, footnotes 5.443AA and 5.443р. 
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D. Protecting Passive Sensors in the 86-92 GHz Band 


44. For the reasons provided below, we will not adopt, at this time, proposed footnote 
US162, which would have encouraged fixed service operators transmitting in the adjacent bands 
(81-86 GHz and 92-94 GHz) to take all reasonable steps to ensure that their unwanted emissions power in 
the 86-92 GHz passive band does not exceed WRC-12’s non-mandatory unwanted emissions levels.'™ 


45. The 86-92 GHz band is allocated to the Earth exploration-satellite service (EESS) 
(passive), radio astronomy service, and space research service (passive). WRC-12 sought to protect the 
EESS passive sensors that receive in this Бапа," proposed non-mandatory protection requirements from 
out-of-band emissions from active services in adjacent bands and “urge[d] administrations to take all 
reasonable steps to ensure” that such emissions do not exceed the recommended maximum levels.'° The 
WRC-12 NPRM proposed the adoption of a footnote that would “encourage operators of fixed stations 
[...] to take all reasonable steps to ensure that their unwanted emissions in the 86-92 GHz does not exceed 
WRC-12’s non-mandatory unwanted emission levels” (emphasis added).'°° The National Academy of 
Sciences Committee on Radio Frequencies (CORF) supports the unwanted emission standards in the 
proposed footnote as consistent with Resolution 750, arguing that the “standards” are necessary to 
properly protect EESS observations in the band.'” 


46. The 81-86 GHz and 92-94 GHz bands are allocated, inter alia, to the fixed service ona 
primary basis for Federal and non-Federal use. In 2003, the Commission added these bands to Part 101 
of the rules and adopted various service rules, including emissions limits.!°° Fixed service operators 
licensed to transmit in these bands have tailored their operations and equipment to the current rules.!° 
The proposed footnote US162 provides emission limits that are significantly more stringent than those in 
Part 101.''° Adopting the footnote, albeit it only provides for non-mandatory limits, will be confusing for 
incumbent users of the adjacent bands and will not provide any meaningful protection for the EESS 
passive sensors in the 86-92 GHz band beyond that already required under Part 101 of the rules. Further, 
the adoption of the underlying emission limits for the protection of the EESS passive sensors in the 
86-92 GHz band, an action supported by CORF, would require a proceeding in order to develop a record 
that could support changes to the existing rules. The current proceeding does not provide the appropriate 
proper framework to address such changes. In addition, there are other proceedings underway addressing 


103 WRC-12 NPRM, 30 FCC Rcd at 4269, para. 249. 


104 А passive sensor is a measuring instrument in the EESS or in the space research service by means of which 
information is obtained by reception of radio waves of natural origin. 47 CFR § 2.1(c). 


105 See ITU Radio Regulations, Resolution 750 (Rev.WRC-12). 

106 WRC-12 NPRM, 30 FCC Rcd at 4269, para. 249. 

107 See National Academy of Sciences’ Committee on Radio Frequencies Reply at 6-7 (Sep. 29, 2015) (CORF 
Reply). 


108 See Allocations and Service Rules for the 71-76 GHz, 81-86 GHz and 92-95 GHz Bands, WT Docket No. 02-146, 
Report and Order, 18 FCC Red 23318, 23353, para 92 (2003) (70/80/90 GHz Е%О); see also 47 CFR 
§ 101.111 (a)(2)(v). 


10 See, e.g., Aoptix Certification Test Report for Optical Network Terminal at 15, available at 
https://apps.fcc. gov/oetcf/eas/reports/ViewExhibitReport.cfm?mode=Exhibits&RequestTimeout=500&calledFromF 
rame=N&application_id=vPwQI8sEmMaojH6a3zDfSw%3D%3D&fcc_id=RY7HY BRID4GIGE80G. 


По The WRC-12 NPRM proposal for the 81-86 GHz and 92-94 GHz bands specified a maximum level of unwanted 
emission power limit of -55 dBW/100 MHz for frequencies ranging from 87 to 91.95 GHz and 86.05-91.95 GHz, 
respectively. This limit is equivalent to -45dBm/1MHz, which is 32 dB lower than our current emission mask rule 
of -13 dBm/1 MHz in the same frequency range. See 47 CFR $ 101.111(a)(2)(v). 
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Part 101 emission mask rules governing fixed operations in these bands that may be better suited in 
examining these considerations. !!! 


E. Passive Use of Bands Above 275 GHz 


47. As proposed, we extend the U.S. Table of Allocations past the 275-1000 GHz band to 
3000 GHz.'” These bands аге “not allocated” to specific services, though passive services such as the 
Earth exploration-satellite service (EESS), space research service (SRS), and radio astronomy service 
(RAS) already utilize portions of the 275-3000 GHz range for scientific observation.''? We adopt a 
revised footnote US565 which incorporates language of the new international footnote 5.565 and of the 
proposed footnote 175565.114 


48. WRC-12 revised international footnote 5.565 to identify an additional 226 gigahertz of 
spectrum for passive spaceborne sensor use in the 275-990 GHz range.''> The footnote further urges 
administrations, when making those frequencies available for active service applications to take all 
practicable steps to protect these passive services from harmful interference, until the date when the Table 
of Frequency Allocations is established in the 275-1000 GHz frequency range. CORF, in its comments, 
generally supports the sharing of frequency allocations where practical, stating that technical factors 
associated with radio transmission in these high frequencies may well support shared use in many cases. 
However, CORF objects to the proposed U.S. footnote because it appears to be at odds with international 
footnote 5.565’s “explicit goal of protecting passive и5ев.”!!6 


49. We do not agree with СОКЕ 8 interpretation and we are concerned that the text of 
international footnote 5.565 could be construed as placing a reservation for future passive service 
allocations in the U.S. Table, which would inhibit development of other radiocommunication services in 
this spectrum. As the Commission tentatively concluded in the WRC-12 NPRM, we find that it is 
premature to establish a specific allocation in the U.S. Table in this frequency range and we find it 
unnecessary to place spectrum use restrictions in these frequencies.''” Instead, maintaining spectrum 
flexibility in these bands will encourage the development of new uses in the future. 


50. We recognize that the 275-3000 GHz frequency range is used and may be used more 
extensively in the future for experimentation with, and development of, an array of active service 
applications.''® Because international footnote 5.565 can be interpreted as establishing an “allocation” for 


ІП See, e.g., Amendment of Part 101 of the Commission’s Rules to Facilitate the Use of Microwave for Wireless 
Backhaul and Other Uses and to Provide Additional Flexibility to Broadcast Auxiliary Service and Operational 
Fixed Microwave Licensees, WT Docket No. 10-153 (also referred to as the Wireless Backhaul Proceeding). 


12 WRC-12 NPRM, 30 FCC Rcd at 4270, para. 253. 


13 See 47 CFR § 2.106. Prior to WRC-12, the last entry in the International Table read as follows: “275-1000 
[GHz] (Not allocated) 5.565. 


114 In the WRC-12 NPRM, the Commission proposed to replace existing footnote US565 (which contained the pre- 
WRC- 12 text of international footnote 5.565) with the current version of international footnote 5.565. Тһе 
Commission also proposed to adopt a new U.S. footnote (tentatively numbered as US565) that would clarify that 
international footnote 5.565 does not establish priority of use in the U.S. Table, and does not preclude or constrain 
the allocation of frequency bands in the 275-3000 GHz range to active services at a future date. WRC-12 NPRM, 30 
FCC Rcd at 4270, para. 253. 


15 As a result of WRC-12’s action, 565 gigahertz – or 78 percent — of the 725 gigahertz of spectrum in the 275-1000 
GHz range has been identified for passive service applications in the International Table. WRC-12 NPRM, 30 FCC 
Rcd at 4269-70, paras. 252, 254. 


16 СОВЕ Reply at 8. 
17 WRC-12 NPRM, 30 FCC Rcd at 4270, para. 254. 
ив Tq. 
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passive uses only, we find that the text of this international footnote must be clarified. In particular, we 
are not prepared to determine whether the frequency bands identified for use by passive service 
applications in international footnote 5.565 are entitled to interference protection from a yet to be 
proposed active service. For these reasons, we revise existing footnote US565 to identify expected 
passive uses of the 275-1000 GHz range and to clarify that this footnote does not establish any priority of 
use in the U.S. Table, and does not preclude or constrain any active service use or future allocation of 
frequency bands in the 275-3000 GHz range.'” This clarifying text is sufficient, given that passive and 
active services can share frequencies above 275 GHz without constraints, especially considering the 
atmospheric absorption at these frequencies and the narrowness of the antenna beamwidths, which make 
sharing among different services possible. 


F. Rulemaking Proposals That Did Not Receive Any Specific Comments 


51. Іп this section, we consider those proposals in the WRC-12 NPRM, which were not 
addressed by any of the commenters. In the WRC-12 NPRM, the Commission set forth in detail the 
rationales for adopting the proposals discussed below. For those reasons, we find these proposals 
implement important U.S. policy goals and serve the public interest. Therefore, we amend Sections 
2.100, 2.102, 2.106, 80.215, 80.373, 80.871, 90.7, 90.103, and 90.425 of the Commission’s rules as 
described below. These rule changes will be codified in the Commission’s rules as shown in Appendix B. 


52. Passive Systems for Lightning Detection (8.3-11.3 kHz). We allocate the 8.3-9 kHz and 
9-11.3 kHz bands to the meteorological aids service on a primary basis for Federal and non-Federal use.!”° 
We also adopt international footnote 5.54A, limiting use of these frequency bands to passive use only. 
Consequently, we revise Section 2.102(a) to require that the assignment of frequencies between 8.3 kHz 
and 275 GHz be in accordance with the Allocation Table. 


53. Maritime Mobile Service Use of the Frequency 500 kHz. We allocate the 495-505 kHz 
band to the maritime mobile service, remove the aeronautical mobile and land mobile service portions of 
the existing allocation, and remove the existing distress and calling restriction. "! 


54. Oceanographic Radar Applications in the 4-44 MHz Range. We allocate seven 
frequency bands (4.438-4.488 MHz, 5.25-5.275 MHz, 16.1-16.2 MHz, 24.45-24.65 MHz, 
26.2-26.42 MHz, 41.015-41.665 MHz, and 43.35-44 MHz) to the radiolocation service (RLS) on a 
primary basis for Federal and non-Federal use, and allocate the 13.45-13.55 MHz band to the RLS ona 
secondary basis for Federal апа non-Federal use.'? We add footnotes to the U.S. Table that prohibit 
oceanographic radars transmitting in these bands from causing harmful interference to, or claiming 
protection from, existing and future stations іп the incumbent fixed and mobile services.'** We also raise 
to primary status the secondary mobile except aeronautical mobile service allocation in the 
5.25-5.275 MHz band, so that existing and future stations in this service can also be protected from 


19 Specifically, we revise existing footnote 08565 by replacing the pre- WRC-12 text of international footnote 5.565 
with the current text of that footnote (except that we delete the sentence urging administrations to take all practicable 
steps to protect passive services and we simplify the remaining text), and we add the following sentence to the end 
of this footnote: “This provision does not establish priority of use in the United States Table of Frequency 
Allocations, and does not preclude or constrain any active service use or future allocation of frequency bands in the 
275-3000 GHz range.” 


120 WRC-12 NPRM, 30 FCC Rcd at 4236-38, paras. 149-152. 
121 WRC-12 NPRM, 30 FCC Rcd at 4248-49, paras. 183-185. 
22 WRC-12 NPRM, 30 FCC Rcd at 4249-52, paras. 186-197. 


123 This requirement will be implemented in the U.S. Table by adding international footnote 5.132A to the 
4.438-4.488 MHz, 5.25-5.275 MHz, 13.45-13.55 MHz, and 24.45-24.65 MHz bands, international footnote 5.145A 
to the 16.1-16.2 MHz band, and new footnote US132A to the 26.2-26.42 MHz, 41.015-41.665 MHz, апа 

43.35-44 MHz bands. 
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interference from oceanographic radars. Next, we amend Part 90 of the rules by adding the 
oceanographic radar bands to the Radiolocation Service Frequency Table and take other associated 
actions that incorporate WRC-12’s operational requirements for oceanographic radars and will allow 
licensees of existing experimental stations to apply for Part 90 licenses.'* Finally, we require that all 
oceanographic radar licensees currently operating under Part 5 of the rules transition their operations to 
frequencies within an allocated band within five years of the effective date of this Report and Order. 


55. Improved Satellite-AIS Capability. To improve satellite detection of messages from 
maritime Automatic Identification Systems (AIS), we reallocate two bands — 156.7625-156.7875 MHz 
(AIS 3) апа 156.8125-156.8375 MHz (AIS 4) – to the mobile-satellite service (MSS), restricted to Earth- 
to-space (uplink) operations, оп a primary basis for Federal and non-Federal use." We revise footnote 
0552 to restrict the use of these MSS uplink allocations to the reception of long-range AIS broadcast 
messages from ships. We remove the primary maritime mobile service (MMS) allocation from these 
bands and amend the relevant Commission’s rules to remove references to these MMS frequencies. 2% 

We further revise footnote US52 to grandfather the single MMS licensee (BKEP Materials, LLC) until 
the expiration date of its licenses (August 26, 2019). We amend Section 80.203 to clarify that we will no 
longer accept applications for certification of non-AIS VHF radios that include channels 75 (156.775 
MHz) and 76 (156.825 MHz) as of the effective date of this Report and Order. Finally, we add to 
Section 80.393 the simplex channels at 156.775 MHz (AIS 3) and 156.825 MHz (AIS 4) and we add to 
Section 25.202 these bands and the existing AIS bands (161.9625-161.9875 MHz and 162.0125-162.0375 
MHz). 


56. Allocating the 22.55-23.15 GHz and 25.5-27 GHz Bands to the Space Research Service. 
We amend the U.S. Table to allocate the 22.55-23.15 GHz band to the space research service (SRS) 
(Earth-to-space) on a primary basis for both Federal and non-Federal use and to add a reference to 
international footnote 5.532А.27 In addition, we add a primary non-Federal SRS (space-to-Earth) 
allocation to the companion 25.5-27 GHz band, which currently is allocated to the SRS (space-to-Earth) 
only for Federal use. 


57. Deletion of Aeronautical Mobile Service from the 37-38 GHz Band. We amend the 
U.S. Table to limit the existing primary mobile service allocation in the 37-38 GHz band only to the land 
mobile and maritime mobile вегуісез. 28 In other words, this primary allocation entry will read "MOBILE 
except aeronautical mobile service.” 


124 Specifically, we amend Section 90.103 by listing the eight oceanographic radar bands in the table within 
paragraph (b), limit the station class of these radars to radiolocation land stations, and restrict the use of these bands 
by adding new Limitation 3, which is codified in new paragraph (c)(3). Section 90.103(c)(3) limits the peak EIRP 
of oceanographic radars to 25 dBW, requires that oceanographic radars not cause harmful interference to, nor claim 
protection from interference caused by, stations in the currently allocated fixed or mobile services, and provides a 
cross reference to Resolution 612 of the ITU Radio Regulations for international coordination requirements and for 
recommended spectrum sharing techniques (i.e., oceanographic radars should, where applicable, use techniques that 
allow multiples of such radars to operate on the same frequency, and should use directional antennas, where 
applicable and as required, to facilitate sharing). Next, we amend Section 90.425 to incorporate WRC-12’s 
operational requirements for oceanographic radars. See infra Appx. B. Finally, we reflect the Part 2 definition of 
the term EIRP in Section 90.7 of the rules. 


125 WRC-12 NPRM, 30 FCC Rcd at 4252-55, paras. 198-205. 
126 See infra Appx. В (Sections 80.215, 80.373, and 80.871). 


127 Tnternational footnote 5.532A states, inter alia, that the location of SRS earth stations must maintain a separation 


distance of at least 54 km from the border of neighboring countries to protect existing and future stations in the fixed 
and mobile services unless a shorter distance is agreed to. WRC-12 NPRM, 30 FCC Rcd at 4266-67, paras. 233-238. 


128 WRC-12 NPRM, 30 FCC Rcd at 4267-68, paras. 239-244. 
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58. Allocating the 7850-7900 MHz Band to the Federal Meteorological-Satellite Service. 
We allocate the 7850-7900 MHz band to the meteorological satellite-service (MetSat) (space-to-Earth) 
on a primary basis for Federal use and adopt international footnote 5.461B restricting use of the 
allocation to non-geostationary systems.'”? As consequence of this action, the larger 7750-7900 MHz 
band is now allocated to the fixed service and the meteorological satellite-service (space-to-Earth) on a 
primary basis for Federal use, and per international footnote 5.461B, MetSat use of this band is limited 
to non-geostationary satellite systems. 


59. Allocating the 15.4-15.7 GHz Band to the Federal Radiolocation Service. We allocate 
the 15.4-15.7 GHz band to the radiolocation service (RLS) on a primary basis for Federal use.'*° We also 
add international footnotes 5.511E and 5.511F to the Federal Table, which require that RLS stations 
operating in the 15.4-15.7 GHz band not cause harmful interference to, or claim protection from, stations 
operating in the aeronautical radionavigation service,'*' and not exceed the power flux-density level of 
-156 dB(W/m’) іп a 50 MHz bandwidth in the 15.35-15.4 GHz band, at any radio astronomy observatory 
site for more than 2 percent of ће time.'*? Also, we adopt footnote US511E, which limits RLS use of the 
15.4-15.7 GHz band to Federal systems requiring a necessary bandwidth greater than 1600 MHz that 
cannot be accommodated within the band 15.7-17.3 GHz, except that radar systems requiring use of the 
band 15.4-15.7 GHz for testing, training, and exercises may be accommodated on a case-by-case basis.'* 


60. Other Administrative Matters. We adopt our proposal to update footnote NG49 and 
renumber it as NG16.'** Specifically, we no longer list the individual frequencies within the footnote, and 
we remove the geographic restriction from this footnote. These updates will bring the U.S. Table in line 
with existing service rules. We also amend Section 2.100 of the rules to state that the ITU Radio 
Regulations, Edition of 2012, have been incorporated to the extent practicable in Part 2,155 


IV. PROCEDURAL MATTERS 


61. Final Regulatory Flexibility Certification. The Regulatory Flexibility Act of 1980, as 
amended (RFA)!** requires that a regulatory flexibility analysis be prepared for rulemaking proceedings, 
unless the agency certifies that “the rule will not have a significant economic impact on a substantial 
number of small епійев.”!37 The Final Regulatory Flexibility Certification for this proceeding is set forth 
in Appendix C. 


62. Paperwork Reduction Analysis. This Report and Order contains new information 
collections subject to the Paperwork Reduction Act of 1995 (PRA), Public Law 104-13. It will be 
submitted to the Office of Management and Budget (OMB) for review under Section 3507(d) of the PRA. 


29 WRC-12 NPRM, 30 FCC Rcd at 4270-71, paras. 255-259. 
130 WRC-12 NPRM, 30 FCC Rcd at 4271-72, paras. 260-264. 
131 International Footnotes, 47 CFR $ 2.106, footnote 5.511E. 
132 International Footnotes, 47 CFR $ 2.106, footnote 5.511Е. 


133 Footnote US511E also requires that RLS stations operating in the 15.4-15.7 GHz band must not cause harmful 
interference to, nor claim protection from, radars operating in the aeronautical radionavigation service, and that 
radar systems operating in the radiolocation service may not be developed solely for operation in the 15.4-15.7 GHz 
band. 


134 WRC-12 NPRM, 30 FCC Rcd at 4272-73, para. 265. 
135 WRC-12 NPRM, 30 FCC Rcd at 4273, рага. 266. 


136 The RFA, see 5 U.S.C. $ 601 et. seq., has been amended by the Contract With America Advancement Act of 
1996, Pub. L. No. 104-121, 110 Stat. 847 (1996) (CWAAA). Title П of the CWAAA is the Small Business 
Regulatory Enforcement Fairness Act of 1996 (SBREFA). 


137 5 U.S.C. $ 605(b). 
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The Commission will publish a separate notice in the Federal Register inviting comment on the new 
information collection requirements adopted herein. The requirements will not go into effect until OMB 
has approved it and the Commission has published a notice announcing the effective date of the 
information collection requirements. In this document, we have assessed the potential effects of the prior 
notification requirement for amateur service operations in the 135.7-137.8 kHz and 472-479 kHz bands, 
and find that there will in the great majority of instances be a de minimis paperwork burden for amateur 
service licensees resulting from the collection of information by the Utilities Telecom Council. Finally, 
we note that, because “small entities,” as defined in the Regulatory Flexibility Act of 1980, as amended, 
are not persons eligible for licensing in the amateur service, this rule does not apply to “small entities.” 
Therefore, the requirement in the Small Business Paperwork Relief Act of 2002, Public Law 107-198, 

44 U.S.C. 3506(c)(4), that the Commission seek to further reduce this information requirement burden for 
small business concerns with fewer than 25 employees does not apply. 


63. Congressional Review Act. The Commission will send a copy of this Report and Order 
to Congress and the Government Accountability Office pursuant to the Congressional Review Act, see 5 
U.S.C. 801(a)(1)(A). 


У. ORDERING CLAUSES 


64. Accordingly, IT IS ORDERED that pursuant to Sections 1, 4, 301, 302, and 303 of the 
Communications Act of 1934, as amended, 47 U.S.C. 88 151, 154, 301, 302а, and 303, this REPORT 
AND ORDER is hereby ADOPTED and the Commission’s rules ARE AMENDED as set forth in 
Appendix B. IT IS FURTHER ORDERED that the rules adopted herein WILL BECOME EFFECTIVE 
30 days after the date of publication in the Federal Register, except for Sections 97.3, 97.15(c), 
97.301(b)-(d), 97.303(g), 97.305(с), and 97.313(К)-0), because Section 97.303(g)(2) contains а new 
information collection requirement that requires approval by OMB under the PRA. These rules sections 
WILL BE EFFECTIVE after the Commission publishes a notice in the Federal Register announcing such 
approval and the relevant effective date. 


65. IT IS ALSO ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this REPORT AND ORDER, including 
the Final Regulatory Flexibility Certification, to the Chief Counsel for Advocacy of the Small Business 
Administration. 


66. IT IS FURTHER ORDERED that the Commission SHALL SEND a copy of this Report 
and Order in a report to be sent to Congress and the General Accounting Office pursuant to the 
Congressional Review Act, see 5 U.S.C. § 801(a)(1)(A). 


FEDERAL COMMUNICATIONS COMMISSION 


Marlene H. Dortch 
Secretary 
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APPENDIX B 


Final Rules 


For the reasons discussed in the preamble, the Federal Communications Commission amends 47 CFR Parts 
2, 15, 25, 80, 90, and 97 as follows: 


PART 2- FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 
RULES AND REGULATIONS 


1. The authority citation for part 2 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted. 


2. Section 2.100 is amended to read as follows: 


5 2.100 International regulations in force. 


The ITU Radio Regulations, Edition of 2012, have been incorporated to the extent practicable in 
this part. 


3. Section 2.102 is amended by revising paragraph (a) to read as follows: 


§ 2.102 Assignment of frequencies. 


(a) Except as otherwise provided in this section, the assignment of frequencies and bands of 
frequencies to all stations and classes of stations and the licensing and authorizing of the use of all such 
frequencies between 8.3 kHz and 275 GHz, and the actual use of such frequencies for 
radiocommunication or for any other purpose, including the transfer of energy by radio, shall be in 
accordance with the Table of Frequency Allocations in §2.106. 


oh ck ck ck ck 


4. Section 2.106, the Table of Frequency Allocations, is amended as follows: 


a. Pages 1-2, 4-5, 7-8, 11-13, 15-17, 18-20, 23-24, 41-42, 45, 51, 53-54, 57, and 67-68 are 
revised. 


b. In the list of United States (US) Footnotes, footnotes US52, US231, US246, and US565 are 
revised; footnotes 05115, US132A, and US511E are added; and footnote US367 is removed. 


c. In the list of non-Federal Government (NG) Footnotes, footnotes NG8 and NG16 are added, 
footnote NG49 is removed, and footnote NG92 is revised. 


§ 2.106 ‘Table of Frequency Allocations. 


The revisions and additions read as follows: 
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анхн 

уТ-/8 ЕТ 

тета 


уета омисуоамона 

8 ЕТ ЕТ 

ОМПбУОСМОЫН 

ФЕТОЕТ 

тата 

уета омисуоамона 

9'ET-ZS'ET 

OST'S 

(4) ердош |еоппецојве кізохә ƏJQOAN 


Сахы 
4“ңт-еет 


убут'а 
VZET'S коцеооорен 
усет чопеоојо Ре (ч) аюдан 
(ы) aqo үеодпецоләе јавохе ендоуч feonmeuaise 30ә0хә онаоум 
анхн ахы 
GG'ET-Gb'ET азет-ар ет 
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ovesn 
(06) әк рмет әтелцд alton әһдаш [горпецоләе завохе QAN 
(08) augue аахы анхы 
8Z'8T-89T'8T 8Z'8T-89T'8T 
ovesn ovesn YTS 
ALMELYS-YNALYNY AUMEALYSHNILNY 
(76) орен -nopuy овим а= 
89T 8T-890'8T 89T '8T-890'8T 89T '8T-890'8T 
оре5п Цолеәѕә әсесе 
анхы 
(ов) араоуч риел aud 89081-20 87 
(08) әишеүү анхы анхы 
890'81-20'81 290'8Т-0Е0'8Т 
ovesn 
(ЧО) JION WOLLNVNOYSY (ЧО) IION WOLLNYNOYAY 
20'81-26'21 20816 
Ovesn 2825 
(zg) uone (4) аео Хе (4) NION WOLLNVNOYNSY 
2621-621 26216 
ОРЕЗП 9ETSN омигуоамома 
61:88 21 
ez) suopegs этэ 
yseopeolg јеиопешеји тета ONUSVOdvoUd тета ONUSVOdvoUd 
6LT-8r' ZT аа лаву 2 
(85571 
(06) әк рмет әтелцд анхы анхы 
в” Т-ТРУТ в” Л-ТР/Т 
Oves*n 9625П 
(08) ашпивуч 2850. 9РТ'9 гета ОТГ бога -ПИНОЛІ ІШУІ арта гета ОТТО бога SIIGON SNL 
ТР LT-9E°9T Tr ZT-9E'9T 
ovesn 
анхы азхн 
де '91-2'91 де '9т-2'9Т 
ovesn азрта 
аута МОЦУЭО ЮКУЧ усут`с коцеоооірен ҮСРТ'9 NOLLYWOOTOINVY уарт а иопеоојоре4 
анхы анхы азхы анхы 
29т-гот 29т-гот 29т-гот Z'9T-T'9T 
ovesn ғага 
(06) alqo риел әтелин анхы анхн 
тот-8'9т тот-в'ат 
орезп 9ETSN орга 
уета омибуоамома 
GEZ) suos а'ат-9'ат 
еореола јемопецлаји| тета омизуоамома SN ч 
8'ST-T'ST 9'ST-T'ST 
BIEL [ејере--иом әкет Pp ајде! 2 иобәч ајде! 2 чобәч оде! T чобәч 
(Sued әры 304 aL SSIS реџип әдет ецоцешә1ц| 
ET ебеа GH) ZHN SS8'ZZ-T'ST ѕиопеооју AuanbaH Jo әре. 
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СІТӘМ OVESN 96250 T8ZSN 


OvESN 9625П1 TSN 
(06) SION риел OPANIA 


(ов) aunen 2858 STIGOW ЧҮЧ 2858. 8 ИО ЗИЧ УМУ 


Те'ас- 2092 


(06) әд риет SPANIA 


орезп TSN 


(ZH 52) TWNOIS INL ANY АОМЯГЮ ЧА амаму 5 


(76) орен лпојвилу 


JION BILLIE 
TZO 

ердош feonreuoise dox =7И8ОУЧ 

азхы 

209-109 

црлез5ол əæds 

TWNOIS INL ANY AONSNOSYS GYHVONVLS 
TO'SZ-G00'SZ 

(ZHN SZ) МӘ INL ANY AONINÒRH GUVONVLS 
%0%42-66%2 


SLITELVS а=. 
NALA 
6692-68 


ST әбеа 


682-69 
ovesn 


угетта NOLLWOO TOIVY 
усета МОШУООЛОКСКМ У ендош јеоппецојве завохе 57 И8ОУЧ 


(06) ердоуч рие SPAA 


(YO) IION ЛУОШТММОННУ 
15245764574 


(Ы) еџдош |еоппецојае dave qN 
анхы 
сес-ее 


(06) ердоуч риет SPANIA а-хы 
22-958'22 


ЕШ ө Аму 

Сахы 
ЕШ өе күл бв'уг-согуг = пио мамут 
анхы анхы 
682-9 68%72-9%2 
вата 


угетга моцеоорірен угетта МОПНУООЮКЮМЫ усгетга чопеоојоре 
JINON ANVI ЕШ ө е кү ЕШ ө Ге Кү 
анхы анхы 
222492144 аА А 
Ере аууп 

авхн 

Stere 


гара ондош үеодпеиоләе завохе STIGOWN 
анхы 
ve-Seez 


(ЧО) “ПІНОЛІ WOLLNVNOYSVY 
усте CEXH 

GEES TET 

STS 

(4) əqou jeonneuoise завохе ондоуч 
aX 

сеге 

9679 

aX 

€Z-SSB ZZ 


әде [242P24-UON әдет (ерән ајде! = чобәч әдет 2 чобәч әрі T чобән 


(Sued әпы 204 ајде] <әруе porun 


(ан) ZHN т /2-6687222 


әсе Puou Bul 
зиопезој ћу Хомәпрән јо ајае | 
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9T әбеа 


(G6) орен ецоѕәа 
(06) SIAN! риел SPALA 
(вт) жәмкіпіз WS! 


(G6) орен [еиоѕләа 
(вт) меша тба WS! 


(вт) quewudinbS WSI 


OvESN OST’S 


әдош |еодпеџолае завохе NION 
анхы 

ту/2е2/2 

OvVESN 0515 

әдош |еодпецолае завохе NION 
Е2729692 


OvESN OST'S 


Ty’ /<-4694 


(нӯл) Хлеурату vod МОЛ 
(ар2) dpig auy 


ovesn 

alqo јеодпеполве завохе JION 
анхы 

4692-8792 


(06) SIAN риел әелиа 
(нӯл) Arelxny vod МОЛ 
(ағ/) поа әюшәч 


(нӯл) Arelxny хәллоа МОЛ 
(су) апрыч әошәнң 


(ов) гашпивуч 
(нӯл) Arelxny vod МОЛ 
(ағ/) апа auy 


(ағ/) апа auy 


(822) suog 
зѕеореола [енопеиеји! 


(06) әпаа/л риет OPALA 


WZETSN МОШУООЛОКСМУ 
SION Аму 
292-292 


SION аму 
292-919 


WéETSN NOLLWOOTOINVal 
2792-0292 
Ovesn 


292-919 
орезп 951 


сета =н чүч 
9/7 9-79 
орезп 951 


Б еее =| 
т'92-79'52 

evesn 

/5П1 ANONOXLSY ОЮУЫ 
2952-44 <2 

ovesn 

әјдош jeonmeuoise завохе JION 
азхн 

STEE 

ovesn 


EZEZ 


енаош [еодтецозәе завохе IION 
аахы 
472-5692 


уугетга коцеооорен 
енаош feonrreuaise завохе JION 
анхн 

692-292 


аејдаш 

feopmeuoise цаәохә =O 
анхын 

472-2792 


гета МОЦУООЛОКУЧ 
ејдаш 
feopmeuoise завохе JIISON 


ендоуч 
feonmeuoise 30ә0хә 5718 ОУЧ 
аахы 
472-5692 
VESTS 
VZeT'G иопезоюреч 
alqo 
feogneuoise 30ә0хә STIGOWN 
анхы 
692-292 
әһаош [еопецозәе завохе JION 
анхы 
279-9192 


сета Ше ө ГЕ ТШ! Л 
а/1792-794 


омизузамома 
92-294 
бРТа 


ANNONOULSY ОКОМ 
49'а0-аа ас 


енаош [еоппециоәе завохе ION 
аахы 
999-792 
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(06) әса риет әелца 


(06) әтсюу рмет STEAL 


азхн 
EE-CE 


=н 
сахн 
а'22-Т0'02 


(06) Əl1qQON риет SPANA 


ночузбач SOvdS 
JION 

анхы 

(иопеоцпиор! әцәтев) NOLYHAdO SOVdS 
ТООЕ-ОООЕ 


ЕШ ө, 
азхн 
900'02-2'62 


(26) опрез лпојецлу 


(06) ердоуч риет OPANIA 


82-790 


Ovesn 


=н ANVI 
азхн 
уз 26 Ту 26 


уа'26- Ту 26 


(Sued әры ооч әде SƏWIS POLUN 


ZT 3ed 


GHAAH) ZHN ето Тр-Т' 22 


aie јеиоцешәјиі 


SLITALVS-SNALYNY 
NALA 
262-82 


=н 

а-хы 

вам МООЛОНОВИ А 
вс4/2 

(әбесі вполәкі əs) 


әдет [езәрәч-ио№ оре! [езәрәч геј 2 иобан | _________ ебел 2чобом | әдет T чобән 


ѕиоцеооју Хоцепбајн jo әре 
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вт әбеа 


(06) SION риел әелиа 
(8T) зшашатЬя уме! 


(06) SION риет SPANIA 


(06) alqo рмет әтелцд 


(06) ендоуч рмет әтелцд 
(22) arqan ONda 


от а 

JINON 

анхы 

860-200 
Цолеәѕә dS 
ЕШ ө] 
а-хы 
20'ор-ор 
црлеасол әсесе 

уггетта NOLLVOOTOINVa Цолеәѕә зоедс; 

ЕПИНОЛІ =н 

aax XH 

ор-986'62 20'ор-986'62 
сера МОШУООЛОКСМУ 

=н ЕПІНОЛІ 

азхн aax 

986 '6E-G'6E 986 '6E-G'6E 

бета 

угетта чопезојојре 4 

AION 

а-хы 

а'62-6Е 

SION ЕШ ө Ее 

aax анхы азхн 

121525274524 98668-6 86 66-586 

бӯт'а 

Auouonse оре 

ЕШ ө] 

анхы 

086476 
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одта вота у/ога LOT'S 9979 усота шта бота 
сота рога E9T'S VZOT'S 


(26) орен лподецлу тата а= 
€2-05 ус-ов 
JION 
aaXH 
05-96% 
JION 
(06) аидоуч риел әелиа авхн омизуоамома 
96-27 09-/Ӯ 89-/Ӯ 
ЕШ эЛ УСӘТЧ ZOTS 
анхы 
2799 
JION 
анхы 
990-7 у 
утота тога оота 
VZETSN МОПУООЛОЮУЫ 
(06) SION риел әелиа SIGON ANVI 
YZETSN МОПУООЛОЮУЫ 
JION ANVI 
анхы VZETSN NOLLWOOTOIGWY пол 
(52522 2424 РРСЕ'ЄР ax 
TVTDN vZTON ура гр 


атота о9т'а 


усетга иопезојюреч 


(06) SION риел әелиа JION 
(сс) енаом опапа анхы 
Seer ey Gtrer 
02258 “тога тога оота 
JION 
анхы 
гр 999 ТУ 
02258 
VZETSN NOLLWOOTOIGVY 
JEON JION 
(06) SION pueT әелиа YZETSN МОЦУООЛОКЮУЧ анхы анхын 
g99'Tr-GTO ту G99 ту-ато ту гр атоту 
тога сот 
цолеәсәл әсесе 
JINON 
анхы 
(әбесі snonmaid әәс) STO'Tr-86'07 
(Sued әры ооч ајде] SƏWIS POLUN әдеі [емопеијеји 


өт әбеа GHN) ZHN 526: 11-ато Тр зиопеоојуу Aouanbaly Jo оке]. 
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ог әбеа 
(28) иоцеиу 


(пр2) әвоов/ютервие мы 
(єл)(лн) орен Jseopeoig 


€6SN VZ6T'S 

NOLLWOIAVNOIGVal TWOLLNVYNOYAY 
SZ6°ZTT-80T 

€6sn 


(нӯл) Areyxny vod МОЛ 
(Ор2) 9008 

poye|suell AL Мел 

EDAD орен зѕеорео:а 


(66) орен euosd 


ә/6г4 2619 

NOLLWOIAVNOIOVal МОШТМОМВЕЋ 
а26'211-801 
убта 26т9 
Уеа е = 
80T-O0T 

обт'а 


омизузамоча 


88T'S E8T'S 28т9 


007-928 
вто 6б/та ата 


(06) әбү риел әелиа 
(29) попелу ЕШ)! Ее 
(ов) ашпивум анхы анхы 
(сс) опао Mda 9/-/</ в8-/</ 28-/</ 
21258 ТЕ 
пал feonneuoise завохе JION 
(06) әбү риел SPANIA анхы анхн 
ГАД </8-с</ 
oera тата 0819 
(zg) uoeny NOLLYƏNYNOIQYY WOLLNWNOYSY NOLLWSIAWNOIGVa МОШТМОНЕЋУ 
29187. 29187. 
27250 6LT'S 9Т9 буТа 6LTS 2/74 9215 GYT'S 
JION 
(06) әбү pueT әелиа 


(св) орен euosId 
(06) әбү риел әелиа 
(28) поему 

(08) ашпивум 

(сс) орао Mda 


(нӯл) Areyxny vod МОЛ 
(Ор2) s00 

термен AL ‘ALI 

EDAD орен зѕеорео:а 


ӨРТОМ ©ТТӘМ VIDN SON 


омизуозамоча 
гр та 


ердош 
feonneuoise кізохә JION 
анхы 
81-89 


2142 


99258 VECSN 92'S 60TD 992SN 9сс'9 


(ов) ашпивуч фтебп STIGOW ЛІМІ 
G/8T'ZST-GZE0'2ST G/8T'LST-GZE0'ZST 
(28) поцеиу Шы а. ааа а JION әтюош peonreuo.se завохе JION 
(ов) ашпивуч ЕШ ЛЕЛИ ЕД Xu азхн 
G/E0'LST-G/E8'9ST GLE0'LST-GZE8'9ST GZ96 TOT-GZE8'9ST GZ96 TOT-SLE8'9ST 
99255 ZESN 9225 8229 эссе TITS 82279 эссе TITS ага 92'S TITS 
(08) әмпмеуі 
(Gz) зиопеошпиш од (әсесі-оциез) IILS- | (әсесіс-онциен) SLITIALWS-STGOW (әсесі-оциез) еуујејег-онаруч 
әшәеб (у SIY) (әсесі-о)-циез) -1ІТЕНУ5--ГПІНОЛІ ЕШЗӘЛЕЛІП ЕСІЛ ЕШЗФЛЕЛІП ЕСІ JEON ЛИД 
с/евост-с218 957 GZE8'9ST-SZTS 957 с/евост-с218 957 GE8'9ST-SZTS'9ST 
(ов) опелу 99ZSN 9225 1118 9225 1115 
(08) augue (Bureo рие Ayes ‘Auen ‘ssensip) NION ЭШ УУ (бицео рие ѕѕәдѕр) IION ЭМ УМУ 
GZT8'9ST-GZ82'9ST GZT8'9ST-S/82 9ST 
99ZS/N ZESN 9224 82'S эссе TITS 82279 9224 TITS 82'S эссе TITS 
(08) ашпивуч 
(Gz) гиопеошпишо5 (әоесі-онциен) ONIES- | (әоесіс-онциен) = пп у5 = ИВО (әоесі-онциен) а јеје5-онаоуч 
PPS Є SIV) (әоесів-оу-циез) SLITTALWS-SIGOW ЕШ ЛЕЛИ ТД Е ЛЕ ЛИТ Е ЛЕЛИ ТД 
9/82 '99Т-929/'96Т 9/8 '99Т-9с9/ 9ст 9/8/'99Т-929/'96Т 9/82 '99Т-9/ 991 
99251 22255 295П 9269 | 99251 12251 2951 9226 9224 9226 
STIGOW | (4) анаош реодпецоәе завохе TION 
анхы анхын 
Е ӘЛЕ ЕЛ ИТ GZ9L"9ST-GZ9SG'9ST GZ9L'9ST-SZ9S'9ST 
GZ9L"9ST-G/ES'9ST GZ9L9ST-GLES'OST 2224 9224 TITS 
99251 9225 ттс 
(ова en бицео рие sps ‘Aoue6un “5<әдеір) JION INLAMN 
SLES'OST-SCTS'OST (ова ел бицео рие ssensip) TION SILL 
ETON 992SN 22255 2557 9225 | 99250 /225п zan 9225 GZ9G'9ST-S/8r7'9ST 
(28) поцеиу эссе масе 5 9225 9225 у6225 
(08) ашпивуч ZZON JINON INLIHYN 
GTS '9ST-G/bz'9ST аетаовст-а/ сост 
(Бара ен в ТӨМ ғ том ZZƏN 9225 
(06) анаоуч риет OANA Ее STIIGOW | (4) әраош peonneuoise здәохә JION 
(08) ашпивуч анхы анхы анхы 
агар 9ат-рат агар 9ат-рат аг8р' 9ат-рот 
spre језбојоловјвуч 
(4) онаош feonneuoise 1авохе JION 
(06) alqo рмет гјелца СНА 
(ағ/) ары auy VST-EST 
а/усовт-сов гет 
(сб) орен puosIad 
(06) енаоуч риел SPANA 
(22) arqon опапа 
(әбеа ѕпоіләла aes) (әбесі ѕпоиәа зоб) 
ајде! 2 цобәч ајде! z жобәң әсе: T цобәч 


(Sued әһә 004 
ez әбеа 


зиопезој ћу Aouanbs.y јо әче | 


әдет SAIS POLUN 


GHA) ZHAN ?/1-8 067. 


әдет |еиопешеди 
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уг әбеа 


сеса Теса беса 929 


беса 9224 


pLT-V'ELT 
(06) SION риел SNIA 
ZTESN OOESN EZSN ETSN TISN 8SN 
(06) SION риел SNIA Ее әһаош [еопецозәе завохе JION 
(ара) алуа aH анхы анхн 
ZELT-GLEO'ZOT ZELT-GLEO'ZOT Р21-а220 291 у21-5720'291 
2550 28224 92279 ав225 08225 6225 яв225 у8225 9226 
ABTS 
(08) ашпивум (2 SIV) (әсесі-оциез) AU TALYS ATION ||  (әсесіс-онциез) әщіәлеѕ-әјоуү | (eoeds-o}-YeS) SLITIALWS-STIGOW | 4822'S (8о206-о1-цџед) IPPS- 
(сг) зиопеоипшшој (2 SW) IION алым || 28225 (HO) ордош [еортецоәу JION IN LIYN ераош pPonneuo da0 JION 
SUIS (2 SN) (ЧО) STIGOW WOLLNVNOUSY SFTIGON SILL (ЧО) NION TWOLLNVNOYAY анхы 
G/80'COT-GZTO'ZOT GLEN ZOT-GZTO'ZOT 90297-91091 а720'291-а210'291 
9225 92279 веса 224 
JION әһаош feonreuoise dav JION 
(ов) ашпивум әһаош јеоппецојве завохе FTIGOW анхы анхы 
<2Т0720Т-9/86 ТОТ <21029Т-</86 TOT <210729Т-9/86 TOT 
2550 28224 1277441 ав22< 08225 яв224 ува а 9224 
548279 авгса 
(ов) ашпивум (т Sty) (әсесіз-онциен)) SLITIALYS STIGOW || (әсесі-онциез) езујеје5-енару | (әлеб5-о›-циез) = "ПЕШ У5-=Г ИВО (әоесі-онциен) ејујете5-ојдоуч 
(Gz) зиопеоипшшод (TSN) IION AINILLISW | 3829 (HO) aqo [еорлецозәу енаош јеоппецолве завохе JION 
ги јејеб (т si) (ЧО) IION ЭШОН ЕШ ө ДЕЛИ ЕД анхы 
5/86 TOT-GZ96 TOT а286'191-5296 TOT 
9225 9226 
(06) arqon риет гјелца SON 99251 
(08) ашпивум енаош јеоппецозве завохе JION 


(нӯл) Axy Javed M07 
(ара) поч әюшәң 
(22) епаоуч опапа 


SC96 TOT-GLL "Тот 
9220'S 


90N JION ANVI 
SLL'TOT-SZ9'TOT 


(08) зипивуч 
(22) епаоуч опапа 


(06) әгаол риел SPANIA 
(08) ашпивум 

(а) алоіа auy 
(22) әюолі опапа 


(06) SION риел SPANIA 
(zg) чопеиу 
(08) ашпивум 


ZTON SON 2950 z's 


JNNEON INL HYN 
SZ9T9T-SZS'T9T 

SSTON 

8VTON VZTON OLON SON ОССО 


СЛОМ TITON 829“ JION ANVI 
а-хы 

а/атогар/ат 

TITON 924 


gezsn 
әраош јеоппеџојве ydeoxe MION 
ар/ат-</вт/<т 


SLG'TOT-GZ8T'ZST 
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GBESN ZVESN GEE'S 
(A06) arqon ердош |еодпецолае завохе JION 
риел QPS опапа 


авхн 


vores = ИВО 


азхн 
0087-0097 
9 АЗЕЕНІЕ 
анхы 
ОО9Ӯӯ-ООРР 
ОРУС вера 
(28) чопеу вера NOLLVOIAVNOIGVY "ҮӘШІММОНЗМ 
ООРУ-ООСР 

(TOT) әлемоләуү рәхн ендош јеоптецоәе завохе JION 

(Gz) зиопеоипшшод (циез-о)-әсесі) 31 Пи б-а врх Н 

БШ) 224 анхы 

овгр-0022: 

ердош |еодпецолае sox JION 
автом 69TƏN 
(циез-орәоесіб) 31 пио -а врх Н 
ејндош јеорпецоләе завохе IION вера моцеоорірен Еее 
(96) риеореомн suaz} syesn ZOTSN ендош јеоплецојве з0әохә ЭПО (чиеа-ој-аоеде) 

(Gz) зиодеоипишоо (чиеа-ој-азеде) 4 пио -авран (чига-ој-аоеде) ч TALVS-CSxXt4 SLT EALws-daxy 
SIPS анхн 
0027-009Є 

сера иопеооюреч 

(96) ригареола гив2 о енајош 
feonmeuoise deox JION 
OTTO (pəseq-puno.b) (циен-оз-әсесі) 

NOLLYSIAVNOICVa МОШПУМОМЕЋУ SLT Ls daXx 

(06) ердојм риет SPANIA 6829). NOLLWOOTOIOVa анхы 
(92224002 QOZE-00SE (әбесі спогала ees) 
оде! z чобәч ајде! T иобән 

oww RSS нег останак 

ту әбес GHS) ZAN одра-оове: ѕиоцеооју AuanbaH јо әде, 
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су әбеа 


(әлдое) цолеәѕә әсесіс 

(06) SIAN риел SPANIA авруа (әлдое) әјјәеѕ-џопезоюхә yeg 
(zg) uoneny | бура NOLLYDIAVNOIGVY WOLLNVNOYAY 

O9bG-OSES 


(әлдое) цолеәѕәл әсесіс 
иопеооюіреч 

(әлпое) ауујете5-иопелојфко yeg 
ОсЕ9-9829 


Цолеәѕә сес 

(06) гнаом риет OPA иопеооюреч 
(ст) ssoned JH (әлдое) еуујете5-иопелојфко yeg 
9929-0629 

LOESN TLZSN 2/6 

(28) uoneny 


(GZ) зиоцеоипшшоо | 09255. NOLLWDIAVNOIGWY МОШТМОНЕЋУ 
IPES утесп 
(ат) ssoned 44 || | уура (еоедб-орцива) = пи у5- ах Н 


Осес-Оста 


(28) uoneny OSN NOLLYDIAVNOICVY WOLLNYNOYSY 
(Gz) зиоцеомпишод Werr’s (4) ALITIALVYS-SIEOW WOLLNVNOYSVY 
MPLS арррап TTISN JION WOLLNYNOYSVY 


0926Г1 NOLVƏNVNOIAVY TWOLNYNOHAVY 
аеура (Ы) amaLysNIEON WOLLNVNOYSV 
errs (Ч) IION ТУШУНУ 


gerys (ә0205-0]-әоесѕ) (цие-орәоесі) LMT EALYSNOLYƏNVNOIQVY 
08255. NOLLYDIAVNOIGVY МОШТУМОНЕЋ 
муерра (4) ALITIALVYS-SIEOW WOLLNVNOYSY 


овура (әлде) HONVASSY 50746 

ава МОЦУООЛОЮУЧ 

бура МОПУӘЛУМОЮУЫ TWOLLNVNOYSV 
аврга (әлдое) SLITELLVS-NOLLVYO 19A HLA 
O9bG-OSES 

увуг а вууа З/У 

(әлдое) HONVASSY SOVdS 

МОШУЗОЛОКСКУЧ 

чус уаруа енаош јеоппецолае завохе IION 
(өлгре) э и пиво -мО Шу НО TXA Нина 
OSES-GSZS 

увуга вруа AL'S 

аута HONVSSSY SOvdS 

NOLLWOOTOIVY 

чус морра Əlqou јеоппецолае dax TION 
(елазе) SLIT ELLWS-NOLLVYO 19A НУ 
9929-0629 

одта AL'S гура 29/5 ӘРГӘ 
МОШУОИИМОКСКУ TWOLLNWNOMSY 

аоруа уорра әјдош јеоптецоәе завохе MION 
удура (әоесіе-онцмез) 31 ГУБИ -ОВРН 
OSZS-OSTS 

тура brs 


МОПУӘІЛУМОКЮМЫ TWOLLNWNOMSIY 
vverr's (Ч) ALITALVS STIGON TWOLLNYNOYSY 
аруга TISON WOLLNVNOYaV 

OSTS-T60S 

РО 


МОПУӘІХМОЮУЫ "МӘШІММОНЗМ 

devr’s (Ч) SLITIALVS-STIGON ЛУӘШТММОЫЗУ 
ЗБИР (Ч) IION WOLLNYNOYAV 

152920202 


верра 88225 (әзесі-орәсесіз) (цілен-о)-әсесіб) Э ГТЕШУО-МЧОПУӘЛУМОКЮКМЫ 
МОПУӘІЛУМОЮМЫ ТУӘШІММОЫНМ 

мЕИр а (Ч) ІТ У5“ПИНОЛІ ТУӘШІММОНЗМ 

005-0106 


(әоесі-онциез) 31 MEALYS-NOLLYOIAWNOIGVa 

OSN МОПУӘІЛУМОКЮМЫ WOLLNYNOYSY 

Werr's (Ы) ALITIALVYS-STIEON WOLLNVNOYSV 

(zg) чопеу аттоп (Ч) IION WOLLNVNOYSVY 
OTOS-000S 


(eoeds-0}- eS) 31 Пи -МОШУОИМИМОЈСКУ 
МОЦУОИУМОЈОУУ TWOLLNYNOYAY 

Уур (Ч) SLITALVS STIGOW WOLLNVNOYAY 
OTOS-000S 
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9/4 
(Цие-оһәоесі) 31 TELLS“ TWOIDOTONOALAN 
анхы 


(циен-оу-әсесі) әјәеѕ-әаауү 
(циез-оһ-әсесіз) 31 MT ELYS-A3XH 
анхы 

ов//-ова/ 

/ТТӘ OTS 


(циез-о+әэесБ) әзцәтез-әнсоуү 
(чиез-о1-әзесБ) 

ALITELLVS-WOIDO TOHOALAN 

(цие-о)-әсесіб) 31 ГГЕНУ6-СНХЫ 


(иџез-оз-әоесѕ) ƏS- 
(циез-оі-әзесі) 31 ГГЕНУ<-СНХЫ 
анхы 

ову2-00Е2. 


ендоши [еоптеџоәе здәохә STIEGOW 


атара (циез-оуәоесіб) ч TTALWS-WOIDO TONAL 


анхы 
006/-04// 


әрдош |еоппеџојае завохе -ГІно/і 
(Циез-оһәоесі) 31 пио - ах H 
анхы 

OSLZ-OSS2 

тога 


ердаш peonreuoise deox =7И8ОУЧ 
(чие5-ој-аоеде) 31 MTALWS-WOIDO ООА 
(цие-оҙ-әсесіз) ч ГПЕНУ5-СНХЫ 


ендаш геодлеко-әе здәохә JIIEON 
(циез-оһ-әоесіз) 31 TALS - ОВ Н 
анхы 

ову2-00Е2. 


ау әбеа 


тө тор'а 
рәхы -ПІНОЛІ 
(ues -0}-e0eds) 31 ГГЕНУ5--ГПИНОЛІ (Guez-07y-e0eds) 5 ITALWS-CSxX 
(цие-о)-әсесіб) 31 ГГЕНУ6-СНХЫ анхы 
SZOB-OSZL OOEL-0SZL OOEL-0SZL 
вара дара 855 
JION 
анхы анхы 
овг/-се2/. OSCL-GETL OSCL-GETL 
29255 вара РЕТО 899 бара вара 
сете (еов05-оуцива) HONVASSY JOYAS 
анхн 
<Е2/-06Т/. 
оте) 86/5 
29257 (әоесі-онциен) одра (әсесі-оциез) HOUVASSY SOVdS 
(әсесіс deep) HOUVSSSY аомаб JION 
(ат) ѕәоиләа JH анхы анхы 
GETL-SPTL O6TL-GbTL GETL-SPTL 
әјде1 гелера4-иом әке Теләрә-і ајде! 2 чобәч ајде! 2 иобәч ајде! T чобәч 
(Sued әры 204 әкет seS PAUN ајде] гецодешәи| 


(AHS) ZHN 0598-а РТА. 


зиопезојћу Лоџепбејн уо јаје | 
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(тот) алемолоуч рәхн VEESN ата 'а 
(вл) Лер AL ајаео орао 
vz) К TIEN ALITIALVS омизуоамона . лыч 
Клеђраку заеореоја AL т/25п ота (әсесі-онцмез) урар'а өтесе (әсесе-онциез) 2т99 ота (әсесі-онциез) узус 
(сг) виопеомпшшору | 699і5-Онциел) SLITELLWS-CEXId (циен-оу-әоесі5) 31 ITTALWS-CaX (циез-оуәзесЄ) 31 ппалус-арран | Hues oreceds) SLIMELLWS CX 
ај јетеб сахн анхы 
TELL ZT TELL ZT 
Гас 9199 теч vISS 
иопеоојореч иоцеооорен 
ШШТЕНУ5-ОМИБУОСМОЫН коцеэооірен ши теиу5-омизуоамома 99799 
(Gz) зиоцеоипшш05 т/25п ота'а ота'а уота (цие4-ој-еоеде) ота 
әшртев || (әсесі-онцмен) = ITELLWS-CSXH 690 65250 чопеоојорем || (әсесі-о)-циез) -ІГПЕМУ5-СИХЫ (әсесі-онцмиез) 31 ITIALWS CX |(өзей<-онциез) 1U TALYS-CAXH 


LLTELT 


(әлдое) цолеәѕәл әде 
иоцеооюреч 

(әлпое) ауујете5-иопелојске YER 
ELTSLT 


(06) епаоуч рмет ајелца 


аттевп 11250 


09251 NOLLYOIAVWNOIOVa 
МОШТМОМЕЋУ 
ESEIST 
JLITSSN 6GESN TIZSN OTTS'S 


(28) иопеуу 


(zg) попелу 
(GZ) 5цоцеоигщшог) 
IPPS 


09250 МОШУӘЛММОКМЧ 
МОШТМОМЕЋ 


(әоесіс-оциез) -1ГТЕНУ5-СИХЫ 


STTSSN 11250 


LATET 


LLTELT 


LLTELT LLT-ELT 


үста стас 2199 


(әлдое) HONVASSY JOYAS 
699 NOLLVOOTOINVYE (әлдое) HONVASSY JOYAS 
(әлдое) TALS МОШУООПООМУ 
моцучОлаха НІН (әліге) SLIT ELLVS-NOLLVYO 1dXSI Нина 
ELTSLT ELTSLT 
ста 2199 
NOLLWOOTOIava 
ZITTI 
Ран оез) ста 2188 
(әсесі авар) цәлеәвәл завео; (аоед-о1-циед) (әсесі дәәр) црлезол әсесір 
МОПУООЛОКМЫ 
тл-9'91 
ста 2188 
МОЦУООЛОКУЧ 
99т-/:<т 
аттес 


ATTS’S ATTS'S МОНУООЛОКМЫ 
LST-€9°ST 
взезп ТТЕ5П отта 

09251 МОПУӘІЛУМОКТУЫ 
“WOLLNWNOYAY 

JITSSN 
ATTS’S ATTS’S МОПУООЛОКМЫ 


TEZSN 
09251 NOLLYOIAWNOIOVa 


NOLLWOIAVNOIGVal TWOLLNVYNOYAY 
ATTS’S ATTS'S МОШУООЛОЈОСМУ 
LEIST 

опа 


NOLLYSIAVNOIGVa TWOLLNVNOYSY 
ATTS'S ATTS'S МОШУООЛОКОУУ 

утта (eoeds-o- Yves) 31 TELWS-daxiy 
€9°ST-Ev'ST 

аттоо 


WOLLNYNOYSY 
08255. NOLLYDIAWNOIGVY =тто5п МОЦУОИУМОЈОСМУ TWOLLNYNOYSV 
(28) uoneny ATTS'S ATTS'S NOLLWOOTOIdva ATTS’S 21199 NOLLVOOTOIdVa 
ерат-ғат 
ајде! 2 чобәч ере! z чобәч ајде! T чобәч 
(ued әт 204 әре SSIS PAUN Әдет гемопеијејиј 
та әбесі GHS) H9 2 Te-7'ST зиоцпеоојћу AuanbaH Jo ајде] 
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(TOT) SANOIN рәхін 


(TOT) SAMOIN рәхін 
(GZ) suore UNUU AIPS 


(TOT) глемојоуу рәхы (емевесђ 1 TELLVS-NOLLWHO Tex HLAV 


теча 
аоєса DOES'S абеч'а VOEG'S 


Оре 
(әлѕѕеа) HOMVSSSY SOVdS 

NNONOULSY ОЮМЫ 

(әлѕѕеа) 3 LITTELLWS-NOLLVYO 1dxS HWA 
уг-9'22 

ЕШ эЛ 

анхн 

Q'EZ-SG'EZ 


ЕШ ө 

МӨЄЄ`Є ALITIALVS CA LNI 
азхн 

GG'EC-GT'ES 

брта 


уге (әоес-онциез) HONVASSY SOVdS 
JION 
V8EE'S ALITIALWS-UELINI 


(амезед) HONVASSY SOvdS 

ANONOŁHLSY OIGVY 

aiqo peonmeudise Idex =7И8ОУЧ 

анхн 

(әлѕѕеа) 31 TTELLVS-NOLLVWHO 1dX4 HIHA 
922-1272, 

бс 

ендоши [еоцтецоләе здәохә =7И8ОУЧ 

анхы 

та'22-22 

аоеч'а 20665 80665 VOES'S 


980с'9 
ALITALVYS-ONUSVOOvONs 
ЕШ ө, | 
сахн 
CV Te 


утеселе 


(әлівесі) HOMVSSSY SOVdS 

SION 

азхн 

(амевед) 41T ELYS-NOLVHO 19DA ну 
YTZZTZ 


eg әбеа 


оде! = иобәч 


(Sued әры 204 BIEL зәрде рәп 


GHS) 250 22-7 TZ 


ae z чобән aie. T чобәч 


әде геиоцецәдиј 


ѕиореооју Aouenbey Jo ace 
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уз Bed 


(ат) seoned 4ч 


(әсесі-онциен) әщіәлеѕ-јеибіѕ 
aug рие Коцапбад рлериеј5 
9EG'S ӘЩӘЈе5-ЈӘЈЦІ 
(циен-оз-әоесі) 
HOUVASSY SOvdS 
212-992 


(воесіс-онцшең) әцәтеѕ-јеибыѕ 
aun рие Aouanbey р.лермеуб 
оваа ƏMPPS-HUI 
4524252 


8S¢SN W9ES'S 


(e0eds-07-YeS) әцртез-ембі5 


деа'а ALITALVS-YALNI 
анхын 
(Цие-о-әоесіз) 31 TELS 


(@0eds-07, pes) әшәјеѕ-еибіѕ 
aun рие Aouanbaly рлериејс 
ЕШ ө, | 
9ES'S ALITIALVS-YALNI 


VIED'S 


(әсес-оциез) әціәтеѕ-јеибіѕ aun pure Хоцепбеју Puepueys 
одеа'а (циез-оһәоесі) HOMVWSSSY SOvdS 


JION 
9єса ALITIALVS SAINI 
Сахы 


нова (циез-орәоесіб) ч TTELLVS-NOLLVYO 1d HLA 


10 а ас 


(әсесіс-оциен) әніртев-геибі aun pue Хоцепбац рлериејо; 


ЕШ ө, 

S'S ALITIALVS YA ILNI 
СЕНХІН 

122748574276 


(тот) әлемооуц рәхы 
(GZ) SUOMEDIUNLLLUOD MIPS 
(GT) senna H 


(GZ) SUOMEDIUNLLLUDD AMIS 
(ат) seoned H 


(тот) NeMoN рәхы 
(ат) ѕәоләа AH 


(26) опреза napu 

(06) SIAN риел OPALA 
(вт) зиешатба WS! 
(ат) ssonad H 


(26) орен napu 
(вт) жәмкігізз уме! 


SESON (әоесів-онцмен) 


SLIT ELWS-GSXl 
aax JINON 
4242-5042 ава (әсесіс-онциеч) агеа'а (eoeds-o} yes) 
SLT BLvs-daxXy сесга (eoeds-o}4 ye) ЕТЕНЕСІК «ЕУ ы 
анхы =штшу<-аахы анхы 
992-9 %2 за а2- ал 2 642-6792 
55259 
JION 
aAUTALYS-HANI или у NI 
ясеач (80206-ој yes) (әсесіз-онциен) агеа'а (eoeds-o} pues) 
(әсесі-онциен) = ITTELWS-NOLLVOOTOIVa =штшу<-аахы ALITIALVS-NOLLVOOTOINVY =штшу»с<-аахч 
SLITALVS UNI анхын SLITALVS UNI анхын 
9 72-992, а/у2-59%2 а/%2-<59%2 
ЕЕС ЕЕС 
МОПУӘМЛУМОЮКМЫ 
JION 
SLITALVS UNI МОПУӘЛУМОЮКМЫ SLMALVS241NI 
анхн SLITELVS- UNI анхы 
аоуг-аруг аогуг- ара 122222144 4 
МОПУӘІЛУМОЮУЫ 
JION 
аахы МОПУӘЛУМОЮКМЫ анхы 
Gb've-Se "ve Gb've-Se'v~ 1214 7245794 (2 
овта 


(әлпое) әщәјеѕ-иопелоюіхә yeg 
лә шу 

Гое одеја 

А ел 

озта 

ALITELVS а= 
Тас: 

90-Р 
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(02) əsn 
Әјсіхән әлемооуу леда 
(GZ) зиопеошпшшоо MIIPS 


(Ge) əsn 
Әјдіхән әлемооуу леда 


(06) SIAN риел әелцч 


(чиеа-ој-аоеде) ч пио - ах н 
анхы 
“66-8 


zsesn 
(циен-оһ-әоесіз) 31 MTALWS-SIGOW 
(циез-орәоесіз) 31 пио -авхН 


2199 
(чџе5-ој-азеде) әшјәјеѕ-лопеююхә yeg 
(Цие-орәсесі) = TELVYS SISO 
JION 

а9та'а (чиеа-ој-аоеде) 41T ELYS-CIXH 
анхы 

ор-а'62 

LG'S 

(цие-о)-әсесі) ацјеје5-иопелојско цие-і 
JION 

(Циен-оу-әоесі) ч TALYS-CƏXH 

анхы 

а'62-8Е 


TSTSN 


ә(юош [еорпецоләе јавохе FION 
5240 

(циез-оу-әоесіз) 31 пио -авхн 

анхы 

8е-а 72 

TSTSN 


әтюош [еорлецоәе јавохе FT IGOW 
анхы 
GlEe-le 


одезп 


(алпзе) цолеәѕә әсесіс 
чопезојогре 4 
(әлдое) әщіәтеѕ-иопезојахә YER 


(иџез-оз-әоейѕ) HONVASSY SOvdS 
әјаош [еоплецоләе кіәохә STIGOWN 


(әлдое) HONVASSY SOVdS 
МОПУООЛОЮУЫ 

(өлгое) 
ALLITELLVS-NOLIVWHO 1S) HLAVA 


гуса 
(циез-оҙ-әсесіз) әуцәтев-цоце-оүсіхә YES 
(циен-оу-әсесі) HONVASSY SOVdS 
ердоши [еотецоәе здәохә STIEGOW 
(иџез-оз-әоефѕ) 31 ГЕШМ5-авхн 
dX 

8е-а 72 
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(иџез-оз-әоефѕ) HONVASSY SOvdS 
ердош |еодпецолае dox JION 
анхы 

5/Є-/Є 

90565 6YT'S 

(әлѕѕеа) HOMVASSY SOVdS 

JION 

анхы 

(әлізвесі) 31 TTELLVYS-NOLLVYO 1eXS НІН 
12-9Е 

96/5 бос 
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UNITED STATES (US) FOOTNOTES 


US52 In the VHF maritime mobile band (156-162 MHz), the following provisions shall apply: 


(a) Except as provided for below, the use of the bands 161.9625-161.9875 MHz (AIS 1 with center 
frequency 161.975 MHz) and 162.0125-162.0375 MHz (AIS 2 with center frequency 162.025 MHz) by the 
maritime mobile and mobile-satellite (Earth-to-space) services is restricted to Automatic Identification 
Systems (AIS). The use of these bands by the aeronautical mobile (OR) service is restricted to AIS 
emissions from search and rescue aircraft operations. Frequencies in the AIS | band may continue to be 
used by non-Federal base, fixed, and land mobile stations until March 2, 2024. 


(b) Except as provided for below, the use of the bands 156.7625-156.7875 MHz (AIS 3 with center 
frequency 156.775 MHz) and 156.8125-156.8375 MHz (AIS 4 with center frequency 156.825 MHz) by the 
mobile-satellite service (Earth-to-space) is restricted to the reception of long-range AIS broadcast 
messages from ships (Message 27; see most recent version of Recommendation ITU-R M.1371). The 
frequencies 156.775 MHz and 156.825 MHz may continue to be used by non-Federal ship and coast 
stations for navigation-related port operations or ship movement until August 26, 2019. 


(c) The frequency 156.3 MHz may also be used by aircraft stations for the purpose of search and 
rescue operations and other safety-related communication. 


(d) Federal stations in the maritime mobile service may also be authorized as follows: (1) Vessel 
traffic services under the control of the U.S. Coast Guard on a simplex basis by coast and ship stations on 
the frequencies 156.25, 156.55, 156.6 and 156.7 MHz; (2) Inter-ship use of the frequency 156.3 MHz ona 
simplex basis; (3) Navigational bridge-to-bridge and navigational communications on a simplex basis by 
coast and ship stations on the frequencies 156.375 and 156.65 MHz; (4) Port operations use on a simplex 
basis by coast and ship stations on the frequencies 156.6 and 156.7 MHz; (5) Environmental 
communications on the frequency 156.75 MHz in accordance with the national plan; and (6) Duplex port 
operations use of the frequencies 157 MHz for ship stations and 161.6 MHz for coast stations. 


жжжжж 


05115 In the bands 5000-5010 MHz and 5010-5030 MHz, the following provisions shall apply: 


(a) In the band 5000-5010 MHz, systems in the aeronautical mobile (R) service (AM(R)S) are limited 
to surface applications at airports that operate in accordance with international aeronautical standards (1.е., 
AeroMACS). 


(b) The band 5010-5030 MHz is also allocated on a primary basis to the AM(R)S, limited to surface 
applications at airports that operate in accordance with international aeronautical standards. In making 
assignments for this band, attempts shall first be made to satisfy the AM(R)S requirements in the bands 
5000-5010 MHz and 5091-5150 MHz. AM(R)S systems used in the band 5010-5030 MHz shall be 
designed and implemented to be capable of operational modification if receiving harmful interference 
from the radionavigation-satellite service. Finally, notwithstanding Radio Regulation No. 4.10, stations 
in the AM(R)S operating in this band shall be designed and implemented to be capable of operational 
modification to reduce throughput and/or preclude the use of specific frequencies in order to ensure 
protection of radionavigation-satellite service systems operating in this band. 


(с) Aeronautical fixed communications that are an integral part of the AeroMACS system in the 
bands 5000-5010 MHz and 5010-5030 MHz are also authorized on a primary basis. 


US132A In the bands 26.2-26.42 MHz, 41.015-41.665 MHz, and 43.35-44 MHz, applications of 
radiolocation service are limited to oceanographic radars operating in accordance with ITU Resolution 


612 (Rev. WRC-12). Oceanographic radars shall not cause harmful interference to, or claim protection 
from, non-Federal stations in the land mobile service in the bands 26.2-26.42 MHz and 43.69-44 MHz, 
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Federal stations in the fixed or mobile services in the band 41.015-41.665 MHz, and non-Federal stations 
in the fixed or land mobile services in the band 43.35-43.69 MHz. 


жжжжж 


05231 When an assignment cannot be obtained in the bands between 200 kHz апа 525 kHz, which 
are allocated to aeronautical radionavigation, assignments may be made to aeronautical radiobeacons in 
the maritime mobile bands at 435-472 kHz and 479-490 kHz, on a secondary basis, subject to the 
coordination and agreement of those agencies having assignments within the maritime mobile bands 
which may be affected. Assignments to Federal aeronautical radionavigation radiobeacons in the bands 
435-472 kHz and 479-490 kHz shall not be a bar to any required changes to the maritime mobile service 
and shall be limited to non-voice emissions. 


US246 No station shall be authorized to transmit in the following bands: 73-74.6 MHz, 608-614 
MHz, except for medical telemetry equipment! and white space devices,” 1400-1427 MHz, 1660.5-1668.4 
MHz, 2690-2700 MHz, 4990-5000 MHz, 10.68-10.7 GHz, 15.35-15.4 GHz, 23.6-24 GHz, 31.3-31.8 
GHz, 50.2-50.4 GHz, 52.6-54.25 GHz, 86-92 GHz, 100-102 GHz, 109.5-111.8 GHz, 114.25-116 GHz, 
148.5-151.5 GHz, 164-167 GHz, 182-185 GHz, 190-191.8 GHz, 200-209 GHz, 226-231.5 GHz, 250-252 
GHz. 


жжжжж 


US511E The use of the band 15.4-15.7 GHz by the radiolocation service is limited to Federal 
systems requiring a necessary bandwidth greater than 1600 MHz that cannot be accommodated within the 
band 15.7-17.3 GHz except as described below. In the band 15.4-15.7 GHz, stations operating in the 
radiolocation service shall not cause harmful interference to, nor claim protection from, radars operating 
in the aeronautical radionavigation service. Radar systems operating in the radiolocation service shall not 
be developed solely for operation in the band 15.4-15.7 GHz. Radar systems requiring use of the band 
15.4-15.7 GHz for testing, training, and exercises may be accommodated on a case-by-case basis. 


US565 The following frequency bands in the range 275-1000 GHz are identified for passive service 
applications: 

— radio astronomy service: 275-323 GHz, 327-371 GHz, 388-424 GHz, 426-442 GHz, 453-510 GHz, 
623-711 GHz, 795-909 GHz and 926-945 GHz; 

— Earth exploration-satellite service (passive) and space research service (passive): 275-286 GHz, 
296-306 GHz, 313-356 GHz, 361-365 GHz, 369-392 GHz, 397-399 GHz, 409-411 GHz, 416-434 GHz, 
439-467 GHz, 477-502 GHz, 523-527 GHz, 538-581 GHz, 611-630 GHz, 634-654 GHz, 657-692 GHz, 
713-718 GHz, 729-733 GHz, 750-754 GHz, 771-776 GHz, 823-846 GHz, 850-854 GHz, 857-862 GHz, 
866-882 GHz, 905-928 GHz, 951-956 GHz, 968-973 GHz and 985-990 GHz. 

The use of the range 275-1000 GHz by the passive services does not preclude use of this range by 
active services. This provision does not establish priority of use in the United States Table of Frequency 
Allocations, and does not preclude or constrain any active service use or future allocation of frequency 
bands in the 275-3000 GHz range. 


! Medical telemetry equipment shall not cause harmful interference to radio astronomy operations in the band 
608-614 MHz and shall be coordinated under the requirements found in 47 CFR 95.1119. 


2 White space devices shall not cause harmful interference to radio astronomy operations in the band 608-614 MHz 
and shall not operate within the areas described in 47 CFR 15.712(h). 
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NON-FEDERAL GOVERNMENT (NG) FOOTNOTES 
NG8 In the band 472-479 kHz, non-Federal stations in the maritime mobile service that were 


licensed or applied for prior to [insert effective date of the WRC-12 R&O] may continue to operate on a 
primary basis, subject to periodic license renewals. 


МСІ6 In the bands 72-73 MHz апа 75.4-76 MHz, frequencies may be authorized for mobile 


operations in the Industrial/Business Radio Pool, subject to not causing interference to the reception of 
broadcast television signals on channels 4 and 5. 


жжжжж 


NG92 The band 1900-2000 kHz is also allocated on а primary basis to the maritime mobile service 
in Regions 2 and 3 and to the radiolocation service in Region 2, and on a secondary basis to the 
radiolocation service in Region 3. The use of these allocations is restricted to radio buoy operations on 
the open sea and the Great Lakes. Stations in the amateur, maritime mobile, and radiolocation services in 
Region 2 shall be protected from harmful interference only to the extent that the offending station does 
not operate in compliance with the technical rules applicable to the service in which it operates. 


жожо ok 
PART 15 – RADIO FREQUENCY DEVICES 


о: The authority citation for Part 15 is amended to read as follows: 


AUTHORITY: 47 U.S.C. 154, 302a, 303, 304, 307, 336, 544a, and 549. 


6. Section 15.113 is amended by adding paragraph (g) to read as follows: 
§ 15.113 Power Line Carrier Systems. 


(g) Special provisions. An electric power utility entity shall not operate a new or modified power line 
carrier (PLC) system in the 135.7-137.8 kHz and/or 472-479 kHz bands if a previously coordinated 
amateur station pursuant to Section 97.301(g)(2) of this Chapter is located within one kilometer of the 
transmission lines conducting the PLC signal. 


PART 25 – SATELLITE COMMUNICATIONS 


7. The authority citation for Part 25 continues to read as follows: 


AUTHORITY: Interprets or applies sections 4, 301, 302, 303, 307, 309, 319, 332, 705, and 721 of the 
Communications Act, as amended, 47 U.S.C. 154, 301, 302, 303, 307, 309, 319, 332, 605, and 721, 
unless otherwise noted. 


8. Section 25.202 is amended by adding paragraph (a)(12) to read as follows: 
§ 25.202 Frequencies, frequency tolerance, and emission limits. 


(a) + ** 


жжжжж 


(12) The following frequencies are available for use by (һе mobile-satellite service (Earth-to-space) 
for the reception of Automatic Identification Systems (AIS) broadcast messages from ships: 
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156.7625-156.7875 MHz 
156.8125-156.8375 MHz 
161.9625-161.9875 MHz 
162.0125-162.0375 MHz 


PART 80 — STATIONS IN THE MARITIME SERVICES 


9. The authority citation for Part 80 continues to read as follows: 


AUTHORITY: Secs. 4, 303, 307(e), 309, and 332, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 
303, 307(e), 309, and 332, unless otherwise noted. Interpret or apply 48 Stat. 1064-1068, 1081-1105, as 
amended; 47 U.S.C. 151-155, 301-609; 3 UST 3450, 3 UST 4726, 12 UST 2377. 


10. Section 80.203 is amended by adding paragraph (p) to read as follows: 
§80.203 Authorization of transmitters for licensing. 


(p) As of [insert effective date of this Report and Order], the Commission will no longer accept 
applications for certification of non-AIS VHF radios that include channels 75 and 76. 


11. Section 80.215 is amended by removing note 13 from paragraph (e)(1) and by removing 
and reserving paragraph (g)(3). 


§ 80.215 Transmitter power. 


xok k k k 
(e) жжж 
(1) Ship stations 156-162 MHz—25 we 


Жжжж ж 


Жжжж ж 


(3) [Reserved] 


Жжжж ж 


12. Section 80.357 is amended by revising note | to the table within paragraph (b)(1) to read 
as follows: 


! All frequencies in this table are shown in kilohertz. The use of frequencies in the 472-479 kHz band is 
restricted to public coast stations that were licensed on or before [insert effective date of this R&O]. 


13. Section 80.373 is amended by revising the table in paragraph (f) to: (1) remove the 
entries for channel designator 75 (156.775 MHz) and channel designator 76 (156.825 MHz) below the 
heading “Port Operations;” (2) revise the note reference associated with channel designator 71 (156.575 
MHz) from “19” to “18” below the heading “Noncommercial;” (3) remove note 18; and (4) renumber the 
text of note 19 as 18. 


8 80.373 Private communications frequencies. 


жжжжж 


(f)*** 
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FREQUENCIES IN THE 156-162 MHZ BAND 


Channel Carrier frequency Carrier frequency Points of communication (intership and 
designator | (МН?) ship transmit |(MHz) coast transmit | between coast and ship unless otherwise 
indicated) 

Port Operations 
01А! 156.050 156.050 
63А! 156.175 156.175 
05А? 156.250 156.250 
65А 156.275 156.275 
66А 156.325 156.325 
12° 156.600 156.600 
73 156.675 156.675 
14° 156.700 156.700 
74 156.725 156.725 
TI 196,875 |соысазовцсыыраесы ске», Intership only. 
20А? 157.000 |..................Ү Intership only. 

Navigational (Bridge-to-Bridge)° 

Noncommercial 
67" БЕ БЫ ҮТТЕ Intership only. 
68” 156.425 156.425 
0919 156.450 156.450 
69 156.475 156.475 
71° 156.575 156.575 
72 156.625: | лата ви зин Intership only. 
78А 156.925 156.925 
79А 156.975 156.975 | Great Lakes only. 
80A 157.025 157.025 | Do. 

Distress, Safety and Calling 
ж 


Kok KR OK 


18 156.575 MHz is available for port operations communications use only within the U.S. Coast Guard 
designated VTS radio protection area of Seattle (Puget Sound) described in §80.383. Normal output 
power must not exceed | watt. Maximum output power must not exceed 10 watts. 


14. Section 80.376 is added to read as follows: 
8 80.376 Radio buoy operations. 


Frequencies in the 1900-2000 kHz band are authorized for radio buoy operations under a ship radio 
station license provided: 


(a) The use of these frequencies is related to commercial fishing operations on the open sea and the 
Great Lakes; and 


(b) The output power does not exceed 8 watts and the station antenna height does not exceed 4.6 
meters above sea level in a buoy station or 6 meters above the mast of the ship on which it is installed. 
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15. Section 80.393 is amended to read as follows: 
8 80.393 Frequencies for AIS stations. 


Automatic Identification Systems (AIS) are a maritime broadcast service. The simplex channels at 
156.775 MHz (AIS 3), 156.825 MHz (AIS 4), 161.975 MHz (AIS 1), and 162.025 MHz (AIS 2), each 
with a 25 kHz bandwidth, may be authorized only for AIS. In accordance with the Maritime 
Transportation Security Act, the United States Coast Guard regulates AIS carriage requirements for 
non-Federal Government ships. These requirements are codified at 33 CFR 164.46, 401.20. 


16. Section 80.871 is amended by revising the table in paragraph (d) to remove the entries for 
channel designator 75 (156.775 MHz) and channel designator 76 (156.825 MHz). 


8 80.871 УНЕ radiotelephone station. 


жож ж жож 
Channel designators Transmitting frequencies (MHz) 
Ship station Coast station 
жж жж жж 
15 156.750 156.750 
16 156.800 156.800 
17 156.850 156.850 
жж жж жж 
PART 90 – PRIVATE LAND MOBILE RADIO SERVICES 
17. The authority citation for Part 90 continues to read as follows: 


AUTHORITY: Sections 40), 11, 303(g), 303(г), and 332(c)(7) of the Communications Act of 1934, as 
amended, 47 U.S.C. 1540), 161, 303(g), 303(г), and 332(c)(7), and Title VI of the Middle Class Tax 
Relief and Job Creation Act of 2012, Pub. L. 112-96, 126 Stat. 156. 


18. Section 90.7 is amended by adding the following term and definition in alphabetical order 
to read as follows: 


8 90.7 Definitions. 


жжжжж 


Equivalent Isotropically Radiated Power (EIRP). The product of the power supplied to the antenna 
and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain). 


kokok k k 

19; Section 90.103 is amended by adding or revising the following entries to the table in 
paragraph (b) and by adding paragraph (c)(3) to read as follows: 
§ 90.103 Radiolocation Service. 


жжжжж 
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RADIOLOCATION SERVICE FREQUENCY TABLE 


Frequency or band Class of station(s) Limitation 
Kilohertz 
Жжж жж жж 
4438 to 4488 ........................ Radiolocation land 3 
S250 10 S275 а орана навь | ево до 3 
Megahertz 
13:45:10 1355 ла не жын ане | ағын до 3 
16.1010 16.20 о00о0е- згені» | обыр ао 3 
24.45 to 24.65 ..................... | ...... ао 3 
26.20 t026 42 aoan унесе || та do 3 
41.015 to 41.665 .................. | ...... до 3 
43.35 to 44.00 ..................... | ...... ао 3 
42040480 осаго Radiolocation land or mobile 21 
2450102900: | өнө ао 9,2223 
(С) жжж 
oh ck ck ck ok 


(3) Operations in this band are limited to oceanographic radars using transmitters with a peak 
equivalent isotropically radiated power (EIRP) not to exceed 25 dBW. Oceanographic radars shall not 
cause harmful interference to, nor claim protection from interference caused by, stations in the fixed or 
mobile services as specified in $ 2.106, footnotes 5.132А, 5.145A, and US132A. See Resolution 612 of 
the ITU Radio Regulations for international coordination requirements and for recommended spectrum 
sharing techniques. 


ok ck ck ck k 


20. Section 90.425 is amended by revising paragraph (c)(1) and by adding paragraph (c)(3) to 
read as follows: 


§ 90.425 Station identification. 


(c) Special provisions for identification in the Radiolocation Service. (1) Stations in the 
Radiolocation Service are not required to identify except upon special instructions from the Commission 
or as required by paragraphs (c)(2) and (c)(3) of this section. 


жжжжж 


(3) Oceanographic radars operating in the bands shown in section 90.103(b) shall transmit a station 
identification (call sign) on the assigned frequency, in international Morse code at a transmission rate in 
accordance with paragraph (b)(2) at the end of each data acquisition cycle, but at an interval of no more 
than 20 minutes. 


жжжжж 


PART 97- AMATEUR RADIO SERVICE 


21. The authority citation for part 97 continues to read as follows: 


AUTHORITY: 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. Interpret or apply 48 Stat. 
1064-1068, 1081-1105, as amended; 47 U.S.C. 151-155, 301-609, unless otherwise noted. 
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22. Section 97.3(b) is amended by revising the definitions to read as follows: 


§ 97.3 Definitions. 
(1) ЕНЕ (extremely high frequency). The frequency range 30-300 GHz. 


(2) EIRP (equivalent isotropically radiated power). The product of the power supplied to the antenna 
and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain). 


NOTE: Divide EIRP by 1.64 to convert to effective radiated power. 


(3) ERP (effective radiated power) (in a given direction). The product of the power supplied to the 
antenna and its gain relative to a half-wave dipole in a given direction. 


NOTE: Multiply ERP by 1.64 to convert to equivalent isotropically radiated power. 
(4) HF (high frequency). The frequency range 3-30 MHz. 

(5) Hz. Hertz. 

(6) LF (low frequency). The frequency range 30-300 kHz. 

(7) m. Meters. 

(8) МЕ (medium frequency). The frequency range 300-3000 kHz. 


(9) PEP (peak envelope power). The average power supplied to the antenna transmission line by a 
transmitter during one RF cycle at the crest of the modulation envelope taken under normal operating 
conditions. 


(10) RE. Radio frequency. 

(11) SHF (super high frequency). The frequency range 3-30 GHz. 

(12) UHF (ultra high frequency). The frequency range 300-3000 MHz. 
(13) VHF (very high frequency). The frequency range 30-300 MHz. 
(14) W. Watts. 


Жжжж ж 


23. Section 97.15 is amended by adding paragraph (с) to read as follows: 
897.15 Station antenna structures. 


жжжжж 


(с) Antennas used to transmit іп the 2200 m and 630 m bands must not exceed 60 meters іп height 
above ground level. 


24. Section 97.301 is amended by revising the tables in paragraphs (b), (с), апа (4) to read as 
follows: 


8 97.301 Authorized frequency bands. 


Жжжж ж 
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Wavelength : ; Sharing requirements see § 
Байа ITU Region 1 ITU Region 2 ITU Region 3 97.303 (Paragraph) 


LF kHz 


2200 m.......... 135.7-137.8....... 135 2137 Вол: 135.7-137.8..... | (а), (9) 
МЕ kHz kHz kHz 
630 т............ 472-479........... 472-479 472-479 (о) 
160 т........... 1810-1850......... | 1800-2000 1800-2000........ | (а) 
(с) * * * 
Wavelength ; | : Sharing requirements see 
Бапа ITU Region 1 ITU Region 2 ITU Region 3 § 97.303 (Paragraph) 


LF kHz 
СЕ 135.7-137.8....... | 135.7-137.8....... | 135.7-137.8...... | (а), (е) 
МЕ kHz kHz 


ҮРКЕТІН 472-479........... | 472-479 472-479 
160 т........... 1810-1850......... | 1800-2000......... 1800-2000........ | (а) 
жж жж ж ж ж 
Wavelength ы - ; Sharing requirements see 
Байа ITU Region 1 ITU Region 2 ITU Region 3 § 97.303 (Paragraph) 
LF kHz kHz kHz 
2200 m.......... 135:7-137.8.:,:; 135.7-137.8. 2.225: 135.7-137.8...... | (а), (9) 
МЕ kHz kHz kHz 
630 т............ 472-479............ 472-479............ 472-479.......... (о) 
160 т........... 1810-1850......... | 1800-2000......... 1800-2000........ | (a) 
жж жж ж ж ж 


25. Section 97.303 is amended by adding paragraph (g) to read as follows: 
§ 97.303 Frequency sharing requirements. 


(g) In the 2200 m and 630 m bands: 


(1) Amateur stations in the 135.7-137.8 kHz (2200 m) and 472-479 kHz (630 m) bands shall only 
operate at fixed locations. Amateur stations shall not operate within a horizontal distance of one 
kilometer from a transmission line that conducts a power line carrier (PLC) signal in the 135.7-137.8 kHz 
or 472-479 kHz bands. Horizontal distance is measured from the station’s antenna to the closest point on 
the transmission line. 


(2) Prior to commencement of operations in the 135.7-137.8 kHz (2200 m) and/or 472-479 kHz 
(630 m) bands, amateur operators shall notify the Utilities Telecom Council (UTC) of their intent to 
operate by submitting their call signs, intended band or bands of operation, and the coordinates of their 
antenna’s fixed location. Amateur stations will be permitted to commence operations after the 30-day 
period unless UTC notifies the station that its fixed location is located within one kilometer of PLC 
systems operating in the same or overlapping frequencies. 
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(3) Amateur stations in the 135.7-137.8 kHz (2200 m) band shall not cause harmful interference to, 
and shall accept interference from: (1) stations authorized by the United States Government in the fixed 
and maritime mobile services; (ii) stations authorized by other nations in the fixed, maritime mobile, and 
radionavigation service. 


(4) Amateur stations in the 472-479 kHz (630 m) band shall not cause harmful interference to, and 
shall accept interference from: (1) stations authorized by the FCC in the maritime mobile service; 
(1) stations authorized by other nations in the maritime mobile and aeronautical radionavigation services. 


(5) Amateur stations causing harmful interference shall take all necessary measures to eliminate such 
interference — including temporary or permanent termination of transmissions. 


26. Section 97.305 is amended by revising the table within paragraph (c) to read as follows: 
§ 97.305 Authorized emission types. 
ж жжжж 
(с) жж 
Wavelength Frequencies Emission types authorized Standards see $ 97.307(f), 
band paragraph: 
LF: 
2200 m Entire band RTTY, data (3). 
2200 m Entire band Phone, image (1), (2). 
ME: 
630 т Entire band RTTY, data (3). 
630 m Entire band Phone, image (1), (2). 


27. Section 97.313 is amended by adding paragraphs (k) and (1) to read as follows. 
§ 97.313 Transmitter power standards. 
(k) No station may transmit in the 135.7-137.8 kHz (2200 m) band with a transmitter power 
exceeding 1.5 kW PEP or a radiated power exceeding | W EIRP. 


(1) No station may transmit in the 472-479 kHz (630 т) band with a transmitter power exceeding 
500 W PEP or a radiated power exceeding 5 W EIRP, except that in Alaska, stations located within 
800 kilometers of the Russian Federation may not transmit with a radiated power exceeding 1 W EIRP. 
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APPENDIX C 


Final Regulatory Flexibility Certification 


1. Final Regulatory Flexibility Certification. The Regulatory Flexibility Act of 1980, as 
amended (RFA)! requires that a regulatory flexibility analysis be prepared for rulemaking proceedings, 
unless the agency certifies that “the rule will not have a significant economic impact on a substantial 
number of small entities.”? The RFA generally defines “small entity” as having the same meaning as the 
terms “small business,” “small organization,” and “small governmental jurisdiction.” In addition, the 
term “small business” has the same meaning as the term “small business concern” under the Small 
Business Ас!“ A small business concern is one which: (1) is independently owned and operated; (2) is 
not dominant in its field of operation; and (3) satisfies any additional criteria established by the Small 
Business Administration (SBA).° 


2. In this Report and Order, the Commission takes three actions that will cause a direct cost 
to regulated entities. First, the Commission requires that all commercial fishing vessels that operate radio 
buoys in the 1900-2000 kHz band be authorized under a ship radio station license. Based on the 
comments of ITM Marine in ET Docket No. 12-338, there are between 750 and 1000 active commercial 
fishing vessels that operate such radio buoys.° We expect that some of these fishing vessels are owned by 
small businesses that do not already have a ship radio station license. Because the total cost for a ship 
radio station license is $215, we find that the direct cost of this requirement will be far less than one 
percent of revenue for any future small business licensee. 


3: Second, the Commission requires that oceanographic radars, which currently operate 
under experimental license authority, operate in accordance with the adopted Part 90 rules within five 
years of the effective date of this Report and Order. Based on our review of licenses іп the Commission’ s 
Experimental Licensing System, the adopted rules will affect nine universities and one manufacturer. 
Based on information provided by the National Oceanic and Atmospheric Administration (NOAA), we 
believe that, in most cases, existing oceanographic radars can transition to the nearest allocated band 
without major hardware modification.’ We note that only two of these universities are private institutions 
(Cornell University and San Francisco University) that meet the definition of small organization, see 


' Тһе RFA, see 5 5 U.S.C. S 601 et. seq., has been amended by the Contract With America Advancement Act of 
1996, Pub. L. No. 104-121, 110 Stat. 847 (1996) (CWAAA). Title П of the CWAAA is the Small Business 
Regulatory Enforcement Fairness Act of 1996 (SBREFA). 


25 U.S.C. $ 605(b). 
3 5 U.S.C. $ 60106). 


45 U.S.C. $ 601(3) (incorporating by reference the definition of “small business concern” in Small Business Act, 
15 U.S.C. 5 § 632). Pursuant to 5 U.S.C. $ 601(3), the statutory definition of a small business applies “unless an 
agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 
for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 
agency and publishes such definition(s) in the Federal Register.” 


5 Small Business Act, 5 15 U.S.C. S 632. 


6 See Amendment of Parts 1, 2, 15, 74, 78, 87, 90, and 97 of the Commission’s Rules Regarding Implementation of 
the Final Acts of the World Radiocommunication Conference (Geneva, 2007) (WRC-07), Other Allocation Issues, 
and Related Rule Updates, ET Docket 12-338, Comments of Steve Beaver (March 4, 2013) at 1 ("Ме estimate that 
there are at least 500 active [high seas migratory species fishing] vessels, and possible 250-500 [] more in the USA, 
which are using radio buoys.”’). 


7 See National Oceanic and Atmospheric Administration, Summary of WRC-12 HF Radar Frequency Outcomes 
(Jan. 26, 2012) (“In most cases, transitioning to the nearest allocated band should not require major hardware 
modification”), http://www.ioos.noaa.govw/hfradar/summary_wrc_12outcomes.pdf. 
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U.S.C. § 601(4). We further note that there “аге 1,600 private, nonprofit institutions nationwide,”* and 
the great majority of these are clearly small organizations. Therefore, we find that requiring 
oceanographic radars to operate under the adopted Part 90 rules will impact far less than one percent of 
private, nonprofit academic institutions that are small organizations. We also believe that the single 
licensee that is a manufacturer (CODAR Ocean Sensor, Ltd.) will be positively impacted because it has 
committed to “produce, sell, and support [oceanographic radars] that operate in all of the ITU allocated 
bands and conform to any local regulations.’ 


4. Third, (һе Commission reallocates (һе 156.7625-156.7875 MHz and 
156.8125-156.8375 MHz bands from the maritime mobile service (MMS) to the mobile-satellite service, 
and requires that MMS operations in these bands cease as of August 26, 2019. There is a single licensee 
(BKEP Materials, LLC) authorized to operate three private coast stations in these bands. Based on our 
review of licenses in the Commission’s Universal Licensing System, the Commission has issued 2770 
licenses for private coast stations to operate in the 156-157.1 MHz band. We estimate that at least 1000 
of these licensees are small entities. Therefore, we find that these reallocations will impact far less than 
one percent of the total number of small entities operating in the 156-157.1 MHz band. 


5. Therefore, we certify that the requirements of this Report and Order will not have а 
significant economic impact on a substantial number of small entities. The Commission will send a copy 
of this Report and Order including this final certification, in a report to Congress pursuant to the Small 
Business Regulatory Enforcement Fairness Act of 1996, see 5 U.S.C. $ 801(a)(1)(A). In addition, the 
Report and Order and this certification will be sent to the Chief Counsel for Advocacy of the Small 
Business Administration, and will be published in the Federal Register. See 5 U.S.C. § 605(b). 


8 See “Quick Facts About Private Colleges” by the National Association of Independent Colleges and Universities 
(http://www.naicu.edu/about/page/quick-facts-about-private-colleges#Institution). 


9 See “Outcome of the 2012 World Radiocommunication Conference: Oceanographic HF Radars Officially 
Recognized by ITU,” March 2012, by CODAR Ocean Sensors (http://www.codar.com/news_03_2012_2.shtml). 
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